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ABSTRACT

This report is the product of the Texas Education Telecommunications_Study and reflects

the problems and solutions involved in providing telecommunications support to education- A,

al technology. The study is, in fact, a context analysis- -that is, it comprises tne de-

termination of whethel, or not a problem exists, si5ecjfication of the problem, collection

and analysis of informatidn related to the problem, identification of possible alterha-

tive solutions, and evaluation of these solutions, followed by logical conclusions and

recommendations.

In the process of carryi.ng out this analysis, the authors delineated the objectives that

a telicommupitations system snould-meet, and. by 'examining all the various factors involved,

lilted the criteria that snou',o ce satisfied. -A sampling _survey was conducted to determine

problems and needs; the resoonses to many questions were statistically analyzed, and trends

were identified. -*'Existing networks and systems in Texas were examined for potsible use or

extension, and successful systems in other states and other locations were also examined .

The factors and circumstances affecting the availability,of software, as well as those re-'

'bating to its inevitable scarcity, were identified. Finally, the structures of education,

technology, and telecommunications during the period from 10 to 20 years in the future were

hypothesized. (This period is viewed as the probable operating span for any technology

selected today.)

The. implications of ell of these facts were brought.together in an overall' analysis. and

specific technologies which failed to attain the objectives or to satisfy essential criter-

ia were eliminated. Through further analyses and comparisons, the cc;mpting technologies

were eventually reduced to five.

.

Texas has a strong commercial CATV system already in existence, and in'the course of,thi's

study it became apparent that these nets could be extended, readily and fairly inexpensive-

ly to reach almost,all public schools. This would bring live and recorded audiovisual

programs, whether local, regional, or network, into the classrooms. Additional narrow- ,

. band channels, leased from within the same CATV network,.Could also bring CAI/CMI tO each

campus. These technologies seem durable and could even extend into home learning centers,

thus augmenting the schools' capabilities. The'technoiogies also offer fairly simple Oper-

ation, decentralized planning '(for local needs), greater individualization, and more teach-

er time freed for,assisting and,counseling students. And, finally, theie methods are com-

patible with tee needs and objeCtives of the Instructional Resourtts System for Texas.

The study places.heavg emphasis on the need for proper planning, for full participation

in the planning, and, most of all, for adequate planning for.the change processes that

must occur at all levels and with all personnel who are involved, either centrally or pe-

ripherally.

)
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PREFACE

A

If any reader has stopped here to read the Preface, it is probably only out

of curiosiZy about the title of the report and the expectation of finding an

explanation for it. This.is, correctly, the first order of Preface business.

Back in the early days of'teleohone communications, contact was frequently

lost for a host of reasons. Re-establishment of voice communication was

awkward, because the two:parties involved could be sure of good contact On-

ly when they both could hear each other; thus, both had to keep trying at

various adjustments were made. Rather than "Testing, one, two, three..-..",

etc., or the more sophisticated "Can-you hear me now?", the standard phrase

was,"How now brown cow?" This particular verbalism had the quality of re-

petitious assonance, a necessary characteristic because it frequently was

difficult to distinguish the human voice from the multifold squeals,whis-

tles, hums, scratches, blasts, howls,,blurps, hisses, and'other static that

occurred on the line. If such a signal came through, the response was usu- -

ally.either the same phrase in return, or "I read you loud and clear."

To us, "How now brown cow?" has a similar significance--we see a need to es-

tablish 'communication at several levels. We see a need for educators (teach-

ers, administrators, support personnel) to gain a better awareness and under-

5tanding'of.the technologies available, to initiate innovative programs and

projects as a result of optimum decision-making, and to be able to use these

methodologies' and devices in a'changing soCiety with an ever-tightening rate

of change. We °recognize the ,requirement' or these same educators not only

to be unafraid,of'change themselves, but to convey this feeling to their stu-

dents and to 6ther persons as well. 'It is essential_to bridge the generation

gap in all areas, and it is important that all these improvements in communi-

cations take place within the realm of the proposed Instructional Resources

System (a comm unications'challenge in itself). For any or all of these

events to transpire, we must firSt-conV-ince threader that some action is

needed.

Outtudy methodology has been what some educators call a "coif ext Ahalysis.'

In simple terms, a context analysis identifies and describes,igrdblemfes-

tiblishes. its parameters, considers alternative solutions, s#parate*out the

chaff,.delineates options, and points out the most likely dir#PtionOn

which to proceed.' We spent nearly half of the nine-month to it ormir con-

tract and collecting intt-organizingtract delimiting and cescribing the P
-information, _Several weeks, were then devoted to consolidatiOn, review, ana-

lysis, and discussion, together with periods of writing and rewriting. Our

course was circular, in the sense of returning to 'subjects and .refining,

rather than moving in a straight line from start to finish.. Some portions

of our discussion, rationale,-aid conclusions were written selieral, times!,

with each version representing an improvement-based on new findings of some

other facet of the study. Ovr product, if and when approfied, Oguld lead

to a phase of specific planning for implementation.

1
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How can the reader know whether to believe everything here? Another communi-
cation problem! For we must attain credibility and maintain it throughout.
We realize, of course, that we could end up pleasing no one, and that would
be unfortunate. We have tried to present our thinking and its results straight-
forwardly, and we believe that we have taken all the right steps to do a good
job. In,the relevant literature, we have reviewed over 400 documents, and have
abstracted-nearly 300 of them for the whole team to review. Sev.pral hundred
letters have been written to obtain specific facts or determine general atti-
tudes. Teachers, administrators, and support personnel throughout Texas have
been spot-checked for needs and attitudes. And hundreds of hours, indeed, hun-
dreds of days, have been spent in acquiring, reviewing, comparing, selecting,

grouping, and amalgamating the various data to focus more clearly on viable al-
ternatives. We offer no apologies for the outcomes or the final product; ac- .

ually, the effort and depth of this study are substantially more than what
was specified or, probably, what is anticipated by the Texas Education Agency.

Members of the study team were selected for their knowledge of, and the valu-
able contributions they have made in, specialized areas of communications, tech-
nology, and education. Together, they bring to the study over 150 years of com-
bined experience in these areas. Specific portions of the report were prepared
by each team member, but others contributed their ideas and often their own
words. We agreed not to identify the author of any one portion; thus, equal
credit (and blame) must be given to the entire team:

r ,Russell J. Carey, Jr. 1 .

Billie Grace Herring
George M. Higginson (study director)
Heidi Kaska
Reeve Love

0
..._ Mirlt T. Muller

,

4--.... ..,--

Others who made specific contributions are: Carol Brown, Marion McCord, and
Louella Wetherbee, in research and abstracting; Tom Eisenhour, Harry Hartley,
and'James R. Holmes, in preparation of maps, graphics, and illustrations; and
the personnel of Kl,R,i, the Region XIII Education Service Center, the Austin
ISD, IBM, B 11 Telephone, the State communications office, and innumerable
other coTmer 'al, educational, library' service, and communications agencies.
To Robert E. S utes, from Texas A&M University, we owe special thanks for put-
ting us back on the track occasionally.

Oni always wonders if anyone ever reads this type of report, cover to cover,
and if so, who and whpre. Thus, if qyestions,arise, or suggestions develop,
we would behappy to haze them. Our address is on the reverse of the title
page.

- 73's

and/or
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PRECIS

This introduction, like most others, presents an overview of the report and
indicates sonlething of the study methodology and process. HoWever, it also

places,heavy emphasis on the question of change, and tries to,highlight the,

overall need for change as well as the fact that the correct approach toward

change is' critical requirement.

The, introduction mentions the bfoad fields of concern that impingecon the

entire study, and explains why they must be studied, simultaneously. with the

technology. These areas, are political, strategic, organizational,financial,

) and human. There are also subsidiary issues of compatibility, obsolescence,
local planning, local participation, centralization or decentralization, and

'evaluation.,-These various factors, properlyconsidered, decided upon, and
planned, can made a valuable contribution to the eventual Auccess of a pro-

posed,undertakjng. Lack of proper accommodation, howevgKpiveseany one of
them opportunity and license to Cause failbre. Thus planning not only for

the innovations themselveS, but also for the creation of the conditions and

methodologies that sill impel and facilitate the,change process, is essential.

Examination of the t o charts that accompany this chapter will indicate the

sequence of-the stud , the purposes of pie different chapters, and the con-

vo?bted nature of this type of study, re-examining, ceorganizingand revis-

ing, with a con5tantIy.sharpening focus. -
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INTRODUCTION .

In today's world; cJiang%-2, ofall kinds are occurring at such.a phenomenal` rate that it

is almost impossible to predict them accurately, and certainly impossible to control them

fully. Imnense changes have taken place and will continue to tale place in'science, in

medicine, in agriCulture,,,in'economics, in social interaction, in-education, and in the

very nature and quality 4 the environment-which surrounds us all. Learning to live with

these changes where apprOpriate,.to accelerate them where desirable, or ter retard them %

where necessary is perhaps the most important capability we can presently develop,,both

in ourselves and in the children we must educate today to face an uncertain, future.

further, many of the Onping Oranges themselves have a direct and critical bearing upon

the Line of ed.c.9tion we must provide. in a world wheie tne amount of scientifie'informa-'

ticn c'plosi-vely and e>ponentially, it is no longer possible to

expect a student to master the "facts" of a particular discipline. In a society where

stereotypical sex roles tre gradually dissplving, it is no longer possible to categorize

learning -activities in tekins of "masculine" or "feminine" interests or professions. In-

stead, studots ml;ist be taught in ways that will enable them to develop a broad under-

standing of earning processes and techniques, as well as an awareness of the many op-

tions that'may bo availa0c to them. Hith regard to educational technology itself, the

state ofthe art ha's been and will continue to be a major factor in determining the kind

of education we should be able to offer. The use of the newer electronic 1.xchrologies

is expanding rapidly in'business and indOstry and even in the home, and these same tech-

nologies a-re cq,ally available for classroom use. rany of thorn, however,' are costly to

install and implement, and their potentials must be clearly understood and their cost-

benefit ratios critically examined before intelligent choices can be made amorrg them.

There is no doubt that some an and will be used in the classroom to great advantage,

but the process of decision-making will be a difficult one and one for,which the parti-

cipants must be suitably prepared.*

What all this mdans7'then, is actively planning for change and incorporating it into the

edcationel process, instead of resisting it as som:Aning to be feared and avOded as long

as possible. Only throug;, careful planning can change be dealt with smoothly and produc-

tively, for without such planning it'is indeed likely to result in confusion and chaos

rather than progress, Value systems must be clarified and priorities established so that

alternative futures can be examined intelligently and their complex consequences weighed

with some degree of accuracy. The educational community must loWat where it is.present-

ly going and what it actually wants to become, so that it can continue to akcertain the

rapidly changing needs of its clientele and to serve these needs as best 'it can. To the

_extent thai/the future can be predicted by astute forecasting, it can be guided by good

planning.
'

*Goldman and 11oynihan, in'a survey of 156 Nei York school districts, show that 40 percent

of the total problems encountered in ISO planning involved "gaining commitment; to Planning

and"change.' This was also the largest single problem in such planning.

NOTE: 'Hereafter, references.will appear at the end of each chapter, rather than in fgotnotes.

r,
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Since the basic purpose of all planning is toeffect some kind of chahge, it is essen-
tial that the planners themselves understand the change process, that they know the vari-
ous ways of instigating Change, and that they can determine which method(s) will be most
effective in a given si4.uation. Systematic planning involves the establishment of priori-
ties, as mentioned earlier; it also involves dete,rmination.of necessary resources, pro-
gram coordination, facilitation of decision- making, re-examination of original assumptions,
assessment of the existing political climate, prediction of problems', and identification
of voids in ongoing efforts which might, be filled by additions to the program or by new
programsgl The planning process must involv- t all levels who are affected by the
program,, it is never complete, as re -. I re-establishment of goals and ob-
jeCtives must tentinue along with program i

.

4 V ,

To 'say that we can, to a certain extent, use this planning process to control the kind'
and rate of the changes that take place in.our world is to raise a number of related ques-
Iles and pose a number of inter-related probltms. For example, can predicting a particu-
lar change actually affect the occurrence of that change, either positively or negatively?
Many.advances in space technology followed the predictions that they could and would be,
:Made and,the decisions that indeed they should be made; on the otherhand, dire predictions
of iii inept environmental disaster may have helped to slow down, although not to stop en-
tirely, the thoughtless plunder of many of our natural resources. We do not yet fully
comprehend the extent to which we can cause change, nor do we yet know precisely how to
control the rate of change. While the rate at which- new ideas and new technologies gain
acceptance and come into use grows faster and faster, the rapidity of their obsolescence
also continues to increase, end there is still sufficient lag between invention and accep-
tance to make this a problerdp The problem is especially acute when informed choices must
be made between a number of innovative philosophies and techniques, as well as between the
old and the new. Again, the ability to predict likely consequences and subsequently to
select intelligently from an array of alternative futures is one which we must +nculcate
in ourselves, as educators of one type or another,, and in the young learners we ultimately
reach.

In setting the change process in notion to introduce an innovative technology, the planner
encounters a number of special, additional problAmc Beyond the initial cost of the tech-
nology,Nifirch is probably the most basic consideration in most cases, such factors as dur-
ability, simplicity of operation, ease of maintenance, and extent of associated require-
ments for personnel, software, and supplies must also be considered. In the area of soft-
Ware, the question of availability is a continuing and major problem, for no technology
can be used successfdlly as a teaching tool if it is given nothing useful or important to
teach. Introduction of a specific technology brings with it a'host of inter-related acti-
vities, and planning for such a char1ge and anticipating its consequences is a highly compli-
cated process.

In addition to the inherent factors mentioned above, the are also numerous subtle fac--
tors th,t must be considered. For example, the political feasibility of the innovation

is of critical importance. Public relations efforts may need'to be undertaken to build
support for it, or certain legislation may need to be enacted to provide a solid base for
it, or it may simply not be feasible at all for the particular place, time, and target pop-

-" ulation. Organizational and strategic factors ape also extremely significant in determin-
ing the success or failure of an innovative technology. Planning for introduction of the
technology requires decisions concerning the source and nature of policies affecting it
the methodology for its overall coordination and for continuing planning, the desirability

* of centralization on deceritralizition of its implementation, and the necessity for develop-
ing new skills in the personnel who are to implement it. Finally, continuing financial
considerations must be given major importance. Sources of funding must be explored, per-
ceritages of funding to come from federal, state, and local levels determined, and mainte-
nance and replacement costs' calculated.

Overall compatibility, moreover, is an extremely critical consideration in the introduc-
tion of any innovative educational materials and/or methodologies. Such innovations must

1-2
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fit in, in terms of purely technical requirements, with extant technologies and the sys-
tems they comprise; they must interact smoothly and productively with these systems in
order to attain mutual 'objectives; they must fit into overall state plans an3 work toward'
edetermined state goals; ancrthey must further national educationS1 aims as we'l. This
gree of compatibility is admittedly difficult to achieve for any newly introduced

technology, but it is essential if the total educational program is to function effective-
ly.

Consideration should also be Oven at this point to the degree of centralization which
should_exist in a state educational system, and to the amount of control which shoult-be
vested in the state itself. Conceivably, the state could own 'and operate all the various

itechnologies which make up its educational system, it could subcontract to private owners
or a state subsidiary corporation, or take one or more of a number of intermediate routes.
All decision-making could come through the central state agency, or a number of key deci-
sions could he made at the local levgl. These matters may be decided on the basis of pr'e-
cedent anablished pattern, but they must at least be considered before important edu:
cational innovations can be, implemented.

Throughout the effecting oreducational change through the use of technology or of any
other innovative tool, those who function as planners and chcEge agents must beep the wel-
fare of the students fo'remostin their minds. The ultimate aim of all proposed innovations V-

is,.presumably, better education for all learners, and this must be the ultimate criterion
in their selection, implementation, and continuing education. The learners theMselves
should be given a continuing opportunity to make input to .this evaluation, and as many 4-
cisions as possible madd at local levels where their needs are best known, so that further
changes will keep them provided with technology, methodologies, and, most importantly, soft-
ware that are useful, current, and compatible with the original ilindvations. Finally, they
themselves must be made cognizant of and comfortable with the change process, so that they
feel free to initiate and manage their own intellectual growth whenever possible. Only in
this way can the entire system `remain responsive to their changing requirements, and only .

in this way can the process of innovation truly be one of improvement.

The preset study functibns as a sort of prelude to the initiation of planning and change
processe§ in the Texas public, schools; its scope is outlined in the following:chapter, and
its general Nhema comprises Figure I-A. Despite the straight-line appearance of this
schema, it is actually a circular, convoluted process, returning frequently to thepme
topics for refinement, sharper focus, and examination at a different level. Although this
report cannot reflect such a process in linear narrative, a rather crude illustration of
its nature is shown in Figure I-B.

1-3
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This chapter sets out to delimit the problem of telecommunications as reAted
to educational technology as Well'aS to establish parameters for. tke study of

the problem. It begins with a definition and discussion of telecommunications
and educationartechnology; this is followed by an exhlanation of cNtext anal-

-It
ysis_and then by the objectives of this study: I

1) To identify statewide needs for,technology; ..

2) 'To identify the potential users;
3) To study the technologies and

{,

netwokalready0n use in Texas;

t ToudY:1=11lrggiTn r:To
study

future ucatinal technology;

6 To make findings and.recommendations. iii.
i

A discussion of integration of this study with the Texas Instructional Resources
System follows, and then the objectives of any telecommunications in support of
educational technology, which are: ....4r

n TP
provide

in- service1i
.

ri
teachers;

To tstig ning for teachers;

(3 To provide updating of technological information on a regular basis
to teachers and to administrators; .

(4) To carry instructional a'od enrichment items for students; .

(5) To store and transmit a 'iariety of administrative data;
(6) To provide management information suitable for decision-making.

The next discussion covers nine basic assumptions of the study, relating to the

following subjects:
- .

Information flow Continuous education

Ethics Educational accessib4lity ''

Societal changes s Educational informality

. Expanding technology . Educational changes I
Interaction of education and'information

Next, there is a discussion of time frame, so that the reader will understand
why we are looking at a period 15-20 years in'the future. Finally, the chapter

ends with an identification of the purposes of the following chapters. These

chapters are: .

Criteria and factors (III)
Needs survey.(IV)
Existing Texas networks (V)
Othe'rs' network5 (VI)

Recommendations

4

Educational software (VII)
Forecasting the future (VIII)
Alternative solutions (IX)
Findidgs and conclusionS (X)

(XI)
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SCOPE OE,THE STUDY

This report describes a context analysis study of Texas educatienal telecommunications per-

formed by the EducationalDevelopment Corporation under contract with the Texas Education

Agency. A network of statewide telecommunication.s_mu_beIfitical to the comprehensive In-
structional Resources System for'Texas conceptualiz,d by the Agency, as a support system
for the Technology and Dissemination Program, and the current study examined the needs for
such a network and the requirements for its development if it,is to be undertaken

The mission of this study has been severalfold: toreview the work already done on tele-
cortmunications networks and to bring the information avaAlloble on both needs and-technology
up todate; to do. rigorous forecasting of the telecommunikkations and techno ical future

and relate the results to the proposed Instructional Ree8urces System; and, fin iy, to de

termine the cost feasible alternatives that are availablet, to perform a critical e ,ina-

tion of these alternatives, to make recommendations that can serve as. the basis for fu

state planning, and to provide a distussion of the considerations that will be essential if

such planning is to take pl14 ace.

Befoie proceeding further, it is necessary to define exactly what is meant by telecommurir

cation_inthe context of this report. Telecommunications, using a definition formulated

by the Committee on Tel.ecommJnications% National Academy onyineering, and subsequently_

adopted by the Texas Education Agency,

..is aey, transmission, emission or reception of signs,.signals, writ-
ten images and sounds or intelligence of any nature by wire, radio,
visual, or other electromagnetic systems including any intervening pro-

cessing and storage. (Attribute° to the CoTmittee on Telecommunica-
tions, national Academy of Engineering, quoted byithe Texas Education
Agency, A Special Study of Telecoirmunications/Television, 1972)

,

According to the Agency, "This definition encompasses radio., telephony, computer-assisted
instruction, television, audio and video recordings, or a combinAtion of these media."

(TEA, A Special Study of Telecommunications/Telsvision, 1972)

Teldtommunications, both within the context of this study and within the broader purview
of ekcational thought, constitutes only one Aspect of what we call educational technology.

Educational techrology has only rather recently begun to emerge as a discrete field, and

definitions are still tentative and varying. The term may be used to describe

...the audiovisual materials and equipment used'by teachers to supple-
ment traditional instruction (e.g., films, records, television, compu-

ters, and overhead projectors) (Chispolm and Ely, 1974)

or it may imply a more comprehensive and syskKatic approach to the entire educational pro-

cess, as follows:
t

Instructional (educational) technology is a systematic way of design-

ing, carrying out, and evaluating the total process of learning and
teaching in terms of specific objectives, based on research in human
learninsand communication, and employing a combination of human and
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."

nonhuman resources to bring 4bout. more' effective instrUctfon. (From ,

. the Re:port of the Colviis?inn cln Instructibnal Technology to'the Presi-
. .. dent and Conc2ress,of thfUnited States, qrioted by Chishol and Ely,

...'_-1
'MO .

1,,
. , ..

This latter definition fs more conslister4 with the overall pUrposes Of/tfie Iristructional _

.

'Resources System, in ttw. it e4phasiies the importance of developing a'broadrange of edu-ii,,,i
cattonal resources; and of systematically applying these resources to wromote learning byf'_
the individual. . These are tke basic a'ir,,s of the Instructional Resources System as well ,-,-
and it is i.fthin tiiase co.T.prehensive goals that themoed speRific',objectives'of the Tex4:

' ,Educatiohal Teleeoreunications'Study have-taken-shape.
. .

/ ,

. ,

. ' .

. ., -,_

. -.

i 1 ai
.

,kAcontext analysis study such as this one is nordetignech.to supply oul.sfor which '

educational probluis must subsequantTy be identifidd, but rather to begin by ideptIfying
the variCus kinds of srall reouire-ents'wilich cannot be net on en individual balls throvgh-
out thestatet.but whi-ch c.ould conceivably be met tbrough the efforts of atcoordinated sys-
tem.; To this 0.1timate end, educators will have to peretive the sorts of prebleMs they are
'having, to cdtsider the possible klotions for these problems, and to,cooperatein the im-
plvhtatien of sole of the'rect feasible of the soluliens. ' It does not foll-ow that any .:

scautIon will be ey.ally app7icab4 to all users; rather, each co7.71unity will probably re-',
quire a rixture.of seyeral solutiohs which have been selecleb forcits specific need's; :

. ,-,,-7----
.

,
,

,

The objectives of this study, then ,.have been ,as follows; ,

a

- -r
(1) -lo identify statewide needs for.ttie kinds of telecoMmunications technology de-

lineatedlerlier: .

,,,,, 1, 4 ....1.., v54, s

(a) To su-71arize information'llready collected and analyzed; _ ,_ -

(b) To eig7ent this infor;:ition with morg up-to-date knowl-edge . i _

(c) To ensure:that persons contacted by survey oe ntner corres it ondtmce ii-e

'aware of all-educational optionsip technological and other; ,tnat they

f, understant the advantages and,Otadvantages of each; and that they con-
sider current forecasts of 'future developments in both education and
technology wher, they make their'responses; . . . ,.

4 Y `

t '7 :

(2) To idtntify the potential users o'f various technological sdlutions to the per-T,
ceiveTneeds, in terms of: . _
(a) Ntr-ber;

t ,:)

(b) Location;
(c) Inte.isity of use;
4d) Lrade levels;
(e) SJ5jects and courses;

..

(3) To delineate the technologies and rietworks already in use in Texas,:'-and to examine
their costs, current extent of utilization., potential fOr,expansionlMexibility,
compatibility, and general success or failure;

(4) To study the existing or planned educational telecormunications ofother states;
and to provide a review of populetion densities, number of users,Xost per pupil
per year, and success or failure of each state sysi m; ;2-

-
,

(5) To forecast the directions educational technology is ikely to tAe for the period
five to twenty years in the future, in order not to.build obsolescence into a pro-
jected system;

(6) To make findings and recommendations which will be thefoundationjor any subse-
quent planning activities.

t

The 6ttidy has taken the form of a context analysis because context analysis; which includes
needs assessment, is usually the first step involved in developing, or everTenceptualizing,

,
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any new program or system. This is a data collection phase which defines and delimits the

problem at hand by collecting,' analyzing, and reporting all relevant data. Subsequently,-

tentative olutioq ideas are discussed and the fetter ones retained in the form of rezom-
mendations on how to proceed. 'Context analysis is followed by planning for implementation,
and then by implementation, evaluation, revision, and continuing operation. Thus, this

study has been anecessary prelude to planning what prove to be a critical support func-

tion for the proposed statewidq Instructional Resources System.

Like the Instrucqonal Resources Sxstem,, this study limits itself, in essence, to the Texas

.public schools. However, other potential User institutions must be considered in dealirg
with logistics, cost/benefit analysis, and overall coordination of any viable statewide
telecommunications systema Without financial and/or logistic support from users bothin-
side and outside the field of education, such a system may not even be feasible,and with-
out strong central coordination of all'prospective users, it will certainly be neither ef-
ficient nor effective. Therefore, sore considerations of this nature have been incorpo-
rated into the study, and some basic requirements which any statewide educational telecom-
minications system should meet'have been set forth as follows, stated as systPm objectives
and not in any order of priority:

(1) The system should be able to provide'general information to teachers;

(2) The system qhould have the capability fot providing to - service instruction and

training for teachers;

(3) The systom should provide updating of technological information on a regular
basis to teachers and to administrators;

(4) The system shoUld carry instructional and enrichment items for studentT;

(5) The system should be able to store and transmit a variety of administrative
data;

(6) The system should be able to provide map qement information suitable for decision-

making.. *

These objectives relate to the requirements for acelopment and use of telecommunications
technology both as a delivery tool for instructional support and as a teaching tool within

the Instructional Resources System.

Similarly, the study rests upon a number of key assumptions, some of which are purely edu-
cational in nature, and some of which go beyond the province of education to encompass as-
pects of society as a whole. In planning, or in planning to plan, which is the nature of
context analysis, such assumptions about major events provide an essential basis for sub-

sequent thinking. Assumptions, as indicated, may relate to the world at large or to a
particular area of investigation, but they all involve potential developments that carnot
be predicted with co-plete accuracy and that therefore are beyond control. Basic assump-

tions of this Texas Educational Telecommunications Study (not stated in any particular or-

der) are that:

(1) The flow of information of all kinds will continue to increase-dramatically world-
wide, as will the capability to store and to communicate this information, and
knowledge which has heretofore been the province of specialists will become more
generally accessible;

(2) The ongoing reaction to the traditional Protestant work ethic and the competi-
tion it engenders will continue, at least for a time, and there will be an in-
creased pluralism of life views and values; e
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(3) Societywill become more open to innovation, more oriented toward the individual,'
and more insistent on his/her involvement and participation, although resistance
to change willC-Ontixige to exist;

(4) here will be a continuing 0ot:ease in available technology, and more coor4nation
bt technological efforts through6Irtsociety%

(5) Education will be viewed increasingly as a lifelong process, and as a more ,continu=
ous process, with fewer clearly ddfined "cutoffs" (graduations, degrees, etc.);

l

(6) Edu6ation will become both more accessible and more relevant to learners, with
greater individualization and more special provisions for educationally diverse
learners;

. . , f

(7) Education will become more informal as it becomes more accessible, and will be
more and.more interrelated with vocational training and.with work itself;

(8) Educational concepts, curricl,a, instructional strategies, the' learning environ-

ments and the role of the teacher will steadily.continue. to change;

(9) The ed.ucational _system will become increasingly dependent on supporting infofma-

tion systems to provide instructional materials, teaching aids, and means of=in-
,

formation processing.

The information upon -which these assumptions are blsed, and which this study has sought to

Assimilate, organize, interpret, and use to arrive at its ultimate recommendations, has
comelro7 intensive research in the-fields of education, telecommunications technology,

and'futures prognostication. In addition to using the formal research channels available
locally.thru4i the Univars-ay of Texas and Texas Education Agency, the Educational DeveZ010.-
rent Corporation has Corresponde0 with tele&rmunications planners in other states and at

the federal level, and has used the extensive network of professional contacts generated
by the various specializations of the staff members to elicit the most recent information

available on both innovative technology and creative thinking. .

Finally, it is necessary to emphasize at this point the fact that it takes any sizable in-

novation--educational, technological, or other--some eight to ten years to be fully installed

and operational. Furthermore, for economic amortization, an innovation should have a subse-

quent erplc..-ant of another seven to ten years before becoming obsolete or being superseded

by some further innovation. Thu5 the most significant time frame under consideration in
this study, as will become more apparent in the following sections of the report, is-a peri-

od spanning from fifteen to.twenty Years in the future.

In addition to this overview, the report of the Texas Educational Telecommunications Study

includes:

(1). A discussion of the critical_factors which would have to be taken into consider-

ation in conceptualizing or pla for a statewide educational telecommunica-

tions system, and a delineation of t 'ecific criteria derived from considera-

tion of these factors;

(?) 14 survey of the perceived needs for educational tele
the state;

.ications throughout

(3) An examination of existing telecommunications techniques and capabilities in

Texas, together with an exploration of their utiliZation;

(4) A review of the current status of telecommunications systems, existing or planned,

in other states;
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(5) 'A study of available software which can be adapted to existing technology, plus

a projection of the future of educational software and a discussion of potential

compatibIlities;

(6) An analysis of ongoing trends in both technology and education, and an array of

forecasts for the future, not necessarily based on these'trends;

(7) An exploration of alternati4 methodologies for meeting these needs, based on
existing or forthcoming technology and software, and projections for the future;'

(8) Findings as to the diffarent eXpectations concerning these 'alternatives and con-

clusions based on their respective merits, including discussion of possible owner-

ship, policy, and control structures; -

(9) Recommendations for broad future actions, basedon the findings and conclusions.

Given the findings, conclusions, and recopmendations of this report, the Texas Education

Agency should be able to determine the telecommunications requirements for the Technology

and Dissemination Program, and to begin to make plans for meeting these requirements.
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PRECIS

4

With the objectives and purposes of this study set, and the parameters laid

out in the scope, it is next necessary to establish standards, or criteria.

This chapter identifies the various elements and factors that should be con-

sidered, and suggests a criterion for each one. These criteria will be used

later in the study for'purposes of assessment.

The opening discussion covers many facets of the use of criteria. The factors 1-

and criteria are divided into six main areas: abstract (study criteria), tech-

nological, political, organizational, strategic, and financial. Each criter-

ion also falls into one or two of three separate categories: those us Ad to

guide the study, those used in conducting assessments, and those which may be

used in later phases of work.

Following this discussion, for ready access, is a listing of all the criteria,

without further discussion. There are 25 criteria, listed according to the

six groups previously mentioned and not in any order of importance.

Next, under the heading7actors the same considerations are presented,with

a full discussion of each one followed by the criterion derived from it. The

chapter closes with a transition leading into the next portion of the study.

It should be noted that 11 of the criteria in this chapter are not appropri-

ate for later use fn the study;ftthe 14 which are used are identified in Chapter

'IX. Further, although the criteria are not weighted here in terms of impor-

tance, they are given such weightings in Chapter IX, which process is also-

explained here.

Chapter contents are;

Concepts p. III-1

Criteria p.'III-2

Factors p. 111-4

Transition p. 111-13

'Bibliography p. 111-13

t

1

F

V, 7
',Z....-
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III

FAFTORS AND CRITERIA

CONCEPTS

This section of-t e report sets out to provide a synthesis of all the.thinkingand ration-

ale used in this tudy, which process has enabled us to state certain conclusions and make

certain rempmendations, but it is by no means an exhaustive accounting of such thinking.

Ho one-documept could adequately cover all the ramifications of the research,and analy-

sib. that have,brought us to this present point. However, an understanding of the funda-

mental thought processes involved is essential to any appreciation and/or acceptance of

the conclusions presented later.in the report. To this end, we offer brief synopses of '

khe marious factors which have beer), taken into account in the gradual developMent'of our

conclusions and recommendations. These factors are-not discrete or mutually exclusive '

.
considerations; in fact, they overlap and impinge upon one another to a degree that makes
it difficult tp consider them as separate entitiesb although we must necessarily describe

Aem as such here. ,

4'
Inyeighing the various factors and examining their respective impacts,- on potential

,

7Scqu-

dons or solution strategies, we have thought largely incterms of the constraints that

would necessarily be imposed on any conceivable solution. SoTe of these constraints, such

as timean&tcosts, are implicit with=in the discusVion of specilfiaJactors; others compel-

.
ling particular` kinds of t'hi'nking or activities,-such the plethorisbf extremely small?

school districts iTy the state)of Texas,, are a considera ion bnderlying and interacting

with all the factors. All of them have weighedOeavily in our decision- making, foMany

f. one of them could negate the success of almost any solution strategy, skre.,5uitible allow- '
,

-7
ances not made.

In compiling this discussion of the factors affecting our final recommendations, we have

grouped the factors into rather general categories to emphaize the broad dutlipes of the

underlyin4 thought.' Each factor is given a brief tfarrative discbssien, and each is di-

.. rected toward the formulation of a specific criterion for the development of any solu-

tion strategy., .4)

A

. A'''
,,

a'l
s.

s.)

-) Any
..

solution under consideration must necessarily be a compromise*, no onettolution is per-

fect. How, then., do we weight the ktarious criteria, and what is their relative importance?

This subject constitutes a study in itself, and the criteria will rearrange themsely#S as

1 seenthrough the eyes of4 each district. The most reasonable;lapproach, then, was to exam-

ine each criterion as it fit into one of two categories.
i 1

Some criteria are mandatory, or virtually so; others are optional, and Ehe recommendatiOns

of this report are those,which,in our opinion, meet the majority of the most significant

criteria most fully.

The criteria, like the factors,are.here divided into six general groups: abstract, tech-
.

political,,organizational, strategic, and financial; thh are not placed in any

orAer of-priority until later in the 4.port. Most of tAe criteria in the last four groups

are weighted Arther on in the report, necessarily somewhat subjectively, anti used on the

matrices in Chapter IX,0"Alternative Solutiohs," by means of which 9e merits of the vari-

ous technologies are ultimately assessed. We found that the criteria fall into three

0
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categories: (1) those used to guide this study;-(2) those used to make findings anere-
commendations; and (3) those which should be applied after this study, if implementation

of its recommendations occurs. (A few criteria fall into both category (2) and category

(3).) However; all these criteria are kept under consideration throughout the study, and

all play some part in the final determination of optimal solution strategies. Although

this runs contrary to the logical order of development, we have cited the criteria first

for the sake of convenience; this listing is then followed by a- fuller discussion' of.the

thinking involvedtin the establishment of each criterion.

.4'

CRITERIA

Recommendations and suggested solution strategies resulting from this study:

Abstract

(a) Should result logically from the systematic analysis of the problem of delineating

statewide needs-for educational technology and telecommOnications.

(b) Should suggest definiti'e steps toward, meeting specific educational needs identified

by the Texas educational community through written or verbal input to the study, as
of

well as by educators.oationwide.

(c) Should be related to Texas' educatignal goals and should include a delcription

of the kinds of specific instructional objectives that will 'need to be determined

before further innovative technology is introduced into Texas classrooms; no further

planning 'or work effort should be undertaken without provision for the development

of such objectives.

(d) Should be made on the basis of the latest research and best knowledge currently

available, should-be suffjciently flexible to permit adaptation as new educational

discoveries are made, and. should provide for tailoring different mixtures to dif-

ferent situations.

Technological

(fa) Shouldinclude some consideration of how this technology can best be coordinated and

integrated with existing or planned technological methods, both at the local level

andthroughout the Instructional Resources System.

(lb) Should take into Account the experience and the opinions of previous and present

users concerning the technologies under study, and should be based on an analysis_of

varying combinations and cpnjunctions.of these technologies.

(lc) Should ultimately be cost-effective in terms of new eqqAmAt required vs. educational

benefits derived.

(1d) Should include a comprehensive Consideration of software appropriate to thgir imple-

hentation:

(le) Should include suggestions for the development of a comprehensive technological main-.

tenance system, andtpr the operation of such a system.

(if,) Should include sUggestionvfor minimizing the effects of gradual obsolescence both

of individual components and of the entire system.

(10 Should include suggestions for pre-service and., in-service training in conceptualizing,

planning, using, and maximizing the new technologies, and for an overall system for

carrying out this training.



(1h) Should make adequate provision for individualization of instruction, while pro-
viding interaction and permitting group discussion where appropriate.

Political

(2a) Should 'show sensitivity to the objectives and the capabilitiei of various political

entities in the state, such as vendors' lobbies or ,teachers'(groups,so that any
ultimate implementation may, be politically feasible.

(2b) Should include suggestions regarding the ultimate authority on curriculum and
scheduling control, and this authority should be determined in the course of any

subsequent planning effort. Solutions should include consideration of scheduling

and timing, related to each student:

(2c) Should include provision for evaluation of the effectiveness of the new technology,
and some comprehensive suggestions should be made for establishing and maintaining
communications throughout Oe whole process of introducing technological innovations

e'
into the Texas public schools.

Organizational

(3a) Should include considettions of existing facilities and compatibility, and sugges-
tions for coordination of operation with other present or potential users of the tech-

nologies in question, where appropriate.

(3b) Should include suggestions for a comprehensive organizational and adminigtrative capa-

bility to implement tne use of new technology in the Texas public schools.

Strategic

(4a) Should include suggestions for initiating planning activities, together with comments

concerning the various functions to be planned. Such planning should include allL

possible aspects of inducing change.

(4b) Should include some provision for dissemination of information on all elements of, the

new program of educational technology.

(4c) Should, include some suggestions for presentiny them in a. positive way that will be

both encouraging and stirulating to those who must implement them in the schools;

final selection of strategies should invoive input from°, and participation by, their

eventual users.

Financial

(5a) Should include an estimate, both finandial and spatial, of supply requirements associ-

ated with them.

(5b) Should include a consideration of the types and numbers of suppbrt personnel that are

likely to be needed, as well as suggistions for the employment, training, and utili-

zation of these persons, and for their integration into the existing educational struc-

ture.

(5c) Should include careful cost estimates, along with suggestions for sources and methods

of funding to meet these costs.

(5d) Should be shown, throogh cost-benefit analysis, to be both educationally sound and

economically viable, and to be preferable to other strategies in those situations for

which they are intended.
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(5e) Should be developed on,the basis of careful consideration of the time and trouble

the technologies may ultimately cost schools to implement, and should include sub-

sidiary recommendations on how to lessen or neutralize these costs as much as possi-

ble.

FACTORS

Abstract

(a) -Systematic Analysis of the Problem. In determining the kinds of factors which must

b: considered in the study, conceptualization, or planning of educational technoloci and

telecommunications, without a doubt the most logical and inclusive methodology is tne

use of the "systems apprdach." Initially, it is essential to understand the implications

of this method. We may define system here as "...a confluence of interacting elements

that carry out a pre-determined function, cooperatively, and in such a .:ay that the rela-

tionships of the elements to each other and to the whole are clear." (Higginson, Swanson,

and Love, 1969) Systems may be either closed or open; an open system is one which can

only exist through-continuing communication
with, and reception of feedback from, its en-

vironment. The Texas educational system is such a system, dedicated to the facilitation-

of learning through the provision, as appropilate, of particular kinds of materials,

teaching strategies, and technology.

In this study, we have not only examined the teaching/learning system of the state

of Texas, but also have used an overall systems approach to pursue our investigation. Ba-

sically, such an approach entails determining
needs; identifying some of these needs as

priorities; establishing goals on the basis of the priorities; defining specific objec-

tives whose respective attainment will eventually result in reaching the. goals; identifying

the various constraints which may work against the attainment of the objectives; generating

alternative solutions for their attainment; selecting the most promising alternatives for

implementation; implementing these alternatives; evaluating the extent to which the objec-

tives have been reached; and revising implementation activities on the basis of evaluative

feedback.

In taking this kind of approach, it is necessary to take into account all the element's

of a given system, as well as their various interrelationships. Any actiontaken to af-

fect one specific element usually turns out to affect others as well, or to alter the

nature of the relationships between them. Similarly, an action taken in one area may

clearly and obviously demand a series of concurrent or consecutive actions through the

system in order to keep it functioning smoothly ana effectively. Thus, all the persons

who would be involved in the impTemelltation of new educational technology--students,

teachers, administrators, parents, technicians, and others--would have to be considered

in terms of their initial and.continuing needs for orientation, training, and preparation.

Hardware and software would have to be examined in terms of instructional effectiveness

and cost-benefit. Equipment needs, possible linkage configurations, and maintenance

requirements would all have to be studied. Provisions for dissemination of information

on the innovations and their functioning would have to be made, as would arrangements to

expedite communications between educators and ensure a continuing flow of feedback to

those persons who will have to make key, decisions onvarious functions. Clearcut objec-

tives would have to be established, along with procedures for evaluation of their attain-

ment. Even though all these activities must occur in proper sequence during implemen-

tbtion, they must be considerea simultaneously during analysis, and their impacts and

impingements on each other,examined or extrapolated. Just as these, and other, consider-

ations would have to be undertaken simultaneously in planning for and installing inno-

vative technology, to meet educational needs throughout Texas, so must they be treated

simultaneously in determining the needs for, or feasibility of, any systematic applica-

tion of this technology. All factors discussed in this section, therefore, must be

viewed as inextricably related or interrelated, and as contributory to the functioning

of a total, vital, and open system.
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CRITERION: Recommendations and suggested solution strategies resulting frdi this study
should resylt logically from the systematic analysis of the problem of delineating state-
Wide nee for educational technology and telecommunications.

(b) Meeting of-Needs. It is essential to keep in mind that the entire Texat Educational
Telecommunications Study is b sically a context analysis, or needs assessment. Education-

al needs,assessment, accordin to one sourde, entails "...formal attempts to determine
what should be done and learned in schools. Needs assessment procedures are keyed to the
concept that relevancy of edlacation must be a consensus of all parties concerned.and de-
termined by a formal procedure, which precedes educational planning, design, and implemen-

t tation." (Sandmann and Casey, 1971) Further, needs assessment is the first step in a

systems approach to any problem, and as such, this study constitutes a vital prerequisite
to any planning or iulementation activities which mly subsequently take place in educa-
tional telecorollunications. Thus, it should be emphasized that the study has sought to
determine, without preconception or .bias, what educators in Texas perceive as basic re-
quirements for improvement of the teaching/learning process and what sociologists, nation-
wide, see as broad educational needs, and only then to look at available technologies to
see which may best meet these needs. Solutions should be tailored to real problems, and
not be ends in themselves for which problems must be located orinvented.

CRITERION. Recoh;,endations and suggested.solution strategies resulting from this study
should Suggest definitive steps toward meeting specific educational needs identified by
the Texas educational community through written or verbal input to the study, as well as
by educators nationwide.

(c) Development of Goals and Objectives. Some overall goals have been established for edu-
catio5-17Frexas, and it must be assured that each district has already developed policies, pro-
cedures, and programs toward these ends. However, introduction of innovative technologKirito
the Texas educational system requires not only an understanding of what this technology is po-
tentially capable of doing, but also a delineation of the specific objectives ircan rea-
sonably be expected to accomplish. Anticipated improvements in learning are, for the most
part., measurable in behavioral terms, and should be set forth accordingly. DeCermination
of educational objectives with this degree of specificity will require the agreement of

. both the policy-makers within the educational system, who will issue these objectives,
and the school personnel who will actually work toward their attainment in the classroom.
To this end, a serieS-Of conferences on instructional objectives should be held prior to
or concurrent with the.initiation of any planning effort that may follow the study.

CRITERION: Recommendations and suggested solution strategies resulting from this study
should be related to Texas'-educational goals and should include a description of the
kinds of specific instructional objectives that will need to be determined before fur-
ther innovative technology is-introduced into Texas classrooms; no further planning or I

work effort should be undertaken without provision for the development of such objectives.

(d) Broad Research Base. To meet any given educational need, there will be a variety of
alternative solutions. Some of these solutions may involve telecommunications tahnology,
while others may not, and the telecommunications solutions themselves will differ widely

in both cost and impact.' The educational field in general lacks sufficient hard data on

1

the cost-effectiveness f various instructional technologies and techniques, and telecom-
munications use in part cular is new and comparatively undocumented. Continuing study

must be made of the eff ctiveness of various media, and media combinations, in differing
educational situations (e.g., large group, small group, individual), presenting different
-kinds of content (e.g., subject areas, enrichment vs. fundamentals), and presented to dif-

ferent audiences (e.g., learners from various socio-economic, cultural, ethnic,'and lin-
guistic backgrounds). Research should also continue on the potential of these media for
providing creative and unusual presentations, on their respective flexibility within_the
present or projected learning environment, and on the strength of their appeal to the
learner, so that more and more informed choices can be made whenever it is necessary for
a teacher,fa school, a district, or a state agency to select educational solution strategies.

,
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It must also be borne in -ind that no one solution strategy can provide a final answer; that
in most cases a cor,-binaticn of several strategies will be most, desirable; and that this com-
bination will vary, protanly treend9usly, from situation to situation.

CRITERION: ReccrrendatioNs and sucAestcd solution strategies resulting from this study
should be Lade on tne oasis of the latest research and best kno4ledge currently available,
should be sufficiently' flexible to perrit adaptation as new educational discoveries are

\s

-made, and \should provide for tailoring different mixtures to different situations.

Technological

(la) integration of Technology. If innovative technology is to be introduced into the Texas
public schools and cocruirated 41Ln existing technology, a thorough knowledge of what pre-
sently exists is essential. For eAanple, according to the latest information available
from the Texas Education ;gency, only about 10 percent of Texas school districts have
closed circuit TV systems. Lack of such a system would obviously limit the kinds of soft-'
were a district could use, as would tne lack of various other kinds of receptors. Further-

more, if the use of sucv technology is considered on a statewide or regional basis, other
kinds of considerations will also to critical. Current and projected use of the 2500-2690

MHz band must he consitered and coordinated with other teleco7munications activities; spe-
cific require-ents for additional coveral,e, to provide adequate signal strength to areas
of population concentration, rust be deterlined; a'no optinu:1 available chancels for state-

wide use would have'to e ascertained, along with any necessity for activating new channels

and the tire and costs recurred. Ulti-ately, it right be desirable to consider developing
one network to cover tne entire state, and, in that case, specific configuration of the
network (closed-lcop or spoke systcn, individual campuses to be involved, etc.) would have

to be determined._

CRITERION: Reconiendations and suggested solution strategies resulting from this study
should include sc.-e_consideration of nod this tecnnology can best be coordinated and inte-
grated with existing or planned technological metnods, both at the local level and through-
out the Instructional Reiources System.

(lb) Overall Coordinaticn. So-e comprehensive telecor,munications systems are already em-

ployed in otner states d regions, Potn in educatior and in otner fields. In determining

the most feasib'e actions for Texas to take with regard to telecorrunications technology
and the public schools, it is necessarf to examine these existing networks, to study the
factors that went into their develos-.ent, and to judge their comparative success or via-

bility at this point in tire. To tnis end, the Texas Educational Teleco-irunications Study
has requested from other states infor-ation on the stat,s of existing or planned telecom-
munications systems, has done extensive research on Suc systers,,and has undertaken
visits to the sites of ongoing efforts in telecoms- :.nications, such as the Assodiation
for Educational Corrunications and Technology, the *tio.al Assocfiation of Educational
Broadcasters, the Joint Cornittee on Electronic Telecorm nications, the Federation of
Rocky Mountain States, tne Stanford Research Institute, he RAND 'Corporation, the Annen-

berlg School of Cdrrunications at U.C.L.A., and others. he information thus gleaned
from the Itaried experience of others with similar interests and Objectives is not only
valuahle but essential to decision rakers in determining the utility of telecommunications
technblogy in public education in Texas.

CRITERION: Recommendations and suggested solution strategies reisulting from this 'study

should take into account the experience and tne opinions of previous and present users
caiDerning the technologies under stud;, and should be ba ed on analysis of varying com-
binakions and conjunctions of these technologies.

(lc) Cost-Effectiveness of New Techneloa. New educational technology frequently requires

the use of extensive and costly equip-eot, and this fac must be taken into consideration

in any statewide planning effort for instructional reso rtes. Some media, such as instruC-

tional radio or even video cassette systems, may be no sreat trouble or expense to install
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in schools, --but the initiation of satellite broadcasting, for example, would be a tre-

mendously expensive and involved process .in terns of providing eouipment and facilities.

Therefore, in establishing the cost - effectiveness of a given technology and feasibility

Of implementing it in Texas schools within the next few years, the hardware associated

with each type of technology must be determined and studied in some detail.

CRITERION: Recommendations and suggested solution strategies resulting from this study

should ultimately be cost-effective in terms of new equipment required vs. educational

benefits derived.

(1d) Availability of Software. Any widespread use of educational technology in the pub-

lic schools of Texas will poSe an enormous requirement for software (the various content-

carrying materials used with technological instruments, such as filmstrips, video tapes,

and computer lessons); otherwise, expensive hardware might lie idle or under -used. Some

good software for primary and secondary education is pow available, but ray be difficult

or costly to obtain, and the problems presented by copyright regulations may be consider-

able. There are also areas, such as computer- assisted instruction, where there is a

dearth of software. Whether software is purchased from commercial firms, obtained via

local stations or organizations, or generated within the schools themselves, it must be

carefully examined and evaluated to enure that it is compatible with broad instructional

objectives and with the airs of the particular course of study into which it will be in-

tegrated. Additionally, given the rapid pace of social change, software of all kinds

obsolesces quite rapidly--usually,in three to five years. Thus, reRlacement costs must

be considered.

CRITERION: RecOrrendations and suggested solution strategies resulting from this study
should include a cmprehensive consideration of software appropriate to their implemen-

tation.

(le) Feasibility of Maintenance. The use of increasingly sophisticated educational

technology brIgaCwith it increasingly complex problems of maintenance, and statewide

use of such tecilTIOlogy in Texas schools would necessitate a'complete maintenance pro-

gram, which could ke botn costly and time-consuming in the planning and irplementation.

Minor maintenance tasks might be carried out by teachers which would necessitate a cer-

tain amount of advance training in equip -ent use and rep r. Slightly more complicated

tasks could be handled Id giving some person.' 'n the schtf61 district major resPonsibil-

%.
ity for overseeing the nay technology, but ar verall maintenance program would also be

likely to include procurfns test and rairteran . eguipm.bfit; conducting regular tests

of the technology system to make/Sire everything is functioning optimally; and sched-

uling periodic maintenance for equipment and acilitles throughout the state. It might

also include erpioyuent of a statewide maintenance superisor, with subordinate
maintenance workers responaing to this persot in a technita4.tcepacity. Spare parts and

components would have to 4e stocked in sufficient quantity, considering common and

specialized aspects; loW and high cost corporients; and components with a predictable

life span, together with those subject to sudden and catastrophic failure. All these

considerations should be included in the devt.lopment of a comprehensive technological

maintenance system, which would become operational if and when any large amount of in-

novative technology were introduced intothe schools.

CRITERION: Recommendations and suggested solution strategies resulting from this study,

should include suggestions for the development of a comprehensive technological mainte-

nance system, and for the operatiOn of such a system. ."

(lf) Avoidance of Obsolescence. in introducing any major new system on a widespread

basis, a major factor to consider is that of its eventual obsolescence. In some cases,

the entire system may be supplaqted by an innovation whose effectiveness and/or effici-

ency have become significantly greater. More often, particular components of the sys-

tem--hardware, software, training activities, or whatever--will wear out or become

outdated. Lest the former situation occur, it is well not to plan a system so radical,
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so complicated, or so inflexible that it cannot interact in a variety of modes with those
existing systems which it supplants or joins, as well as with those which may core after

it. In the latter instance, advance planning must take into account the eventual need
for replacement of various components, and provisions must be made for cl.-.rying this out

with minirel interruption of system functioning.

CRITERION: Recommendations and suggested solution strategies resulting from this study
should include sug:estiohs for minimizing the effects of gradual obsolescence both of in-
dividual components dna of the entire system.

(1g) Training to Use the Technology: Training for both teachers and administrators in
the use of new tecnnology is essential if this technology is to be successfully imple-
mented in the Texas public schools. At present, there is not enough relevant pre-service

and in-service training for school personnel .in the instructional application of technolo-

gy, and there are not enough utilization specialists'to assist local schools on a state-

wide basis. Extensive use of innovative technology would necessitate a rassive training
effort, including preparation (textbook assignrents, reference readings, lists of new
terms, etc.), viewinT of the technology, and follow-up (discussion, evaluation, surmary),

and this program would have to be designed, refined, and irple-ented prior teand during

the introduction of the innovations. Pecuirypnts for in-service training would also

have to be delineated, and a coriorehensive p?bgram set up and ronitored continuously by

the authority ultirately responsible for use of the technology. Mucn of the overall

training effort should be carried out by means of this same technology, so that its char-

acteristics and potential utility are manifest to future users.

CRITERION: RecorTerdations and suggested solution strategies resulting from this study

should include suggestions for ore-service and in-service training it conceptualizing,

planning, using, arid raximiziLg the new technologies, and for an overall system for car-

rying out this training.

(1h) Allowance for Individualization. Individualization of instruction, with its recog-

nition that all learners do not learn at the same speed nor in the same way, is being

viewed as an increasingly desirable irproverent within the structure of puplic education.

Advanced technology nas great potential for fJrtnering the developrent bf individualized

instruction; for exa-ple, corputer-ranaged diagnosis and co-puter-assisted instruction

can allow a stbder4t to work on specific problem areas at his/her own best rate of absorp-

tion and corprenension: However, tecnnology used indiscriminately can also mitigate

against individualization, as when thirty students watch the same classroom television

program with no rereaial explanation to tnose for whom tne lesson is too complicated

and no supplemental stirulation to those for whom it is too simple and boring. Further-

more, some learners ray tend to view co-louters or television receivers as depersonalizing

because of the lack of human contact afforded. Care must be taken, in the application

of innovative educational tecnnology, to ensure that both materials and instructional

methodology can be tailored to the needs of the individual learner, and provided in the

kinds\of combinations and balances that he/she will find most personally satisfactory

and conducive to learning.

CRITERION: Recommendations and suggested solution strategies resulting from this study

should make adequate provision for individualization of instruction, while providing

interaction and permitting group discussion where appropriate.

Political

(2a) Overall Political Feasibility. Throughout the country and within each individual

state, the introduction of any kind of innovation will necessarily be affected both by

the overall political climate at tne tire and by the objectives and the activities of a

number of interest groups. In education,the interest of the current presidential ad-

ministration' in funding national educational programs, and the level of such funding,

must be considered, as must the amount of money that the state is able and willing to
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spend on education. .Specific technologies must be examined in terms of the polibt that

their propopents are able to wield; for example, the almost absolute authority'zof the

Bell Company in matters of telephony is certainly a force to be considered, anCso is

the authority of some of the larger publishing companies when the question of textbook

-adoption comes up. With regard to radio and television, sprawling cable conglCoerates

or powerful local interests may hold virtualmonopolies in some areas. The neiOtility

Commission of Texas, with policies as yet not delineated, must be considered. finally,

the political interests and strengths of the potential users themselves must be consid-

ered. -Teacher resistance to a given technology can Completely negate its pOssible ef-

fectiveness both within the classroom on a day-to-day basis and on a broader s all'

-throughout the state, and user needs, preferences,.and psychology should be cif fully

considered before attempting to introduce any innovation.

CRITERION: Recommendations and suggested solution strategies resulting from_this study

shOuld show sensitivity to the objectives and t4g capabilities of various political en-

tities in the state, such as vendors' lobbies of teachers' groups, so that ariultimate

implementation way be politically feasible.

(?I)) Provision for Curriculur Control, The overall question of curriculum control is

a significant one in corsiJerirg tre introduction of innovative educational fchnologY

into an existing curr4culum. Decisions rust be made rtgarding the authority-to deter-
mine what technology will and will not to used in Agi-ObbItc schools of the state, to

decide upon the nature and scope of the substantive coAtehtlwhich will be preOnted via

this technology, and to oversee its use on a conLinuift§lbati--s. . Responsibilit y;-for sche-

duling this use rust also be determined; for example, Wcs diCides when a Oarticular tele-

vision program will be broadcast into tne classrooms,'and on:4at basis? Teachers may

find it difficult to organize other necessary clatg ecti,iities around a fixedztime broad-

cast, or to arrange a syllabus so that a partica4t-program can be viewed at-,:the tire

when it is cost releient to course content. HaneIng ..problems and questIons.p.f this
-634-nature will be difficult and tire-consuming; possi,?lternatives shoul& be Oplored,

and responsibility for the tasks determined prior t6-4ntroducing the technology, in or-

der to expedite solution or resolution.

CRITERION: Recommendations and suggested solution strategies resulting from this study
should include suggestions regarding tne ultimate autnority on curriculuM and Schedyling

control, and this autnority should be determined in the course of any subsequent planning

eff Solutions should include consideration of scheduling and timing, related to each -

u .

(2c) Provision for Evaluation and Communication. Introduction'of new techn6logy into a

state school system isiwt a sirple process, and requires continuing assessment, evaluation,.

and re-evaluation in order to be'successful: To this end, it will be necessary to deyise

a system for evaluation of the -effectiveress of new hardware, software, and proceduret

employed by school personnel in their use. Such evaluation will be complex, and must-pe

carefully planned before the technology is ever introduced into the schools, so that

)

assess-

ment can begin simultaneously with use, and so -that pre-existing conditions can be noted

as baseline data. Provisions rust also be made for continuing communication between the

school personnel using the innovations and the authorities involved in their introduction,

so that any problems can be quickly ascertained and efforts made to resolve them as rapid-

ly as possible. Many revisions will undoubtedly be necessary in developing a smoothly A

functioning system of sophisticated educational technology, and some solution strategies

may prove completely ineffective in particular situations and have to be abandoned alto-

gether

CRITERION: Recommendations and suggested solution strategies resifting fromcithis study

should include provision for evaluation of the effectiveness of the new technology, and

some comprehensive suggestions should be rade for establishing and maintaining cormunica-

tions throughout the whole process of introducing technological innovations into the Texas

public schools.
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Organizational

(3a) Overall Coordination. Initiating any major effort in the introduction of innova-
tive educational tecvology into Texas schools would require extensive and complete coor-
dination of the ocr-punent activities, both with one another and with ongoing activities
involving similar teonnology throughout the state. Potential participants in a cor:plete
system of teleco,m:unications teehnolcgy, inclAing non-educational users, should De iden-,
tified, and efforts rade to establisn counications between them if none presently exist.
Relationships between the Texas schools and other possible user organizations should be
developed or strengtnened, for state.iue utilization of new tecnnologies will be nuch fore
economically feasible if there are a larger nurber of agencies and organizations involved.
In undertaking this coomilnation Effort, special attention should be :iven to present and
optimal availability of television charnels, 4dio resources, and cable space, to the com-
patibility of existing t(..chrological resources, and to tne cor-ercial stations and state
microwave tors <lion migkt be suitable fir, and amenable to, additional use and sharing
of space and personnel. Attention should aiso be given to deterrining the 'authority, re-
sponsibility, priorities, and rigts of Dot/ential users of a coordinated system with re-
gard to both its functions and its tang,* components. Further, if such a co-21ex sys-
tem were to Le developed, it would reo,ire mechanisms whion i.ould ensure its continuing
responsiveness to all reeds of its various users, and tnus its continuing durability

CRITERION: Pn:x-mendatiors and suggested solution strategies resulting from this study
should Include ocnsideratinns of existing facilities and compatibility, and suggestions
for coordination o' operation with otter present or potential users of tne teonnolggies
in question, where appropriate.

(3b) Administ,ative Capability_. Any extensive use of innovative technology in the state's
public schools .111 recuire specific guidelines for adr:Inistration. A central autnority

to mar?nn the use of thl< ter-nolonv r ?v ce renuirr1 tne relationship bet6een tnis
authority and the user scr,00ls must De clearly defu'ed in ter-s of nuAeelines for request-
ing progrars and raterials, provision of recessary technical inforr-ation, etc. Overall

responsibility for teonnical problems rust also be allocated, so tnat these problers can
be attended to raoidly and efficiently as trey arise. '.''thin districts, present respon-

sibility for telecommunications and otrer soonisticated teorno/ogy rust be deter-hied, as
must the effectiveness o' tnis particular allocation, so tnat oranges can Pe rade if neces-

sary. Care snould be taPen to see tnat existing administrative structures, suon as tnose
of Library Learning Pesource Centers, are used to test advantage, with new configurations
or new responsibilities added as abProOriate.

CRITERION: Pecomimendations and suggested solution strategies resulting from this study
should include suggestions for a cc- ;-,renensive organizational and administrative capability

to implement the use of new technology in Ine Texas public schools.

Strategic

(4a) Planning and C,-ance. Extensive and intensive planning rust precede the use of any
new educational tecnrology in the public schools of Texas. Such plEr-ing rust encompass

funding of rew recruit-ent o' additional personnel as necessary; orientation
and training of tnese persons and of persons already working in tne state scnool system;
purchase and installation of eouip-eft; Puroase of needed supplies; purchase and/or de-
velopment of appropriate software; provision of suitable facilities wnere none presently
exist; raintenarce o' equipment are facilities; screduling of new progrars and coordination
of these programs witn existing school activities; administration of new tectrological sys-
tems; facilitation of tte use of rew technologies, materials, and progrars and promotion
of their acceptance; evaluation of the effectiveness of these various-innovations; and any
other considerations connected with treir introduction ana implementation on a broad scale.
It cannot be cr,,',rasizcd too strongly tnat these planning efforts rust be initiated as soon

as solution strategies have been selected or determined. And it must be emphasized also
that careful and specific plans for coping with resistance to change are probably the most
important facet of such planning.
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CRITERION: Recommendations and suggested solution strategies resulting from this study
should include suggestions for initiating planning activities, together with comments
concerning the various functions to be planned. Such planning should include all'possi-
ble aspects of inducing change.

(4b) Dissemination Provisions. Widespread use of innovative educational technology in
the Texas public scrools will require an equally widespread dissemination effort to en-
sure that comJnities as a whole are fully cognizant of, and amenable to, the nhaihti
of activities going on in their schools. jf this effort is not undertaken, community
resistance to that W.ich is unknown and Potentially threatening may well undermine the
success of the entire technological program. In preparing dissemination materials, it
is advisable to use sore of the same technologies tnat are being publicized:so that
viewers or recipients of the publicity materials can understand and appreciate the na-
ture and the benefits of these technologies. This approach will also allow those dis-
seminating the information to display tne .various technologies to their best advantage,
as they are rant to be used in appropriate and nurturant situations. The magnitude of
this disse;jnation effort, which should be mounted well in advanceof the time deter-
mined for introduction of the new technology into the schools, will be considerable,
and its cost both in dollars and in tire required for planning should not be underesti-
mated.

CRITERION: Pemrendations and suggested solution strategies nesulting om this study
should include sore provision for dissemination of information on all elemeits of the
new program of educational technology.

(4c) User Input. Full acceptance of any innovation is a long, difficult, and complex

process. People are naturally resistant to chances in long-established ways of doing
things, and even when an innovation is successfully instigated, it usually takes up to'
ten years for it to cecoma fully operational. To facilitate this process, opinion lead-

ers who will be usirg tecnnological innovations in the Texas publ-dschools should be
involved in the decision-makirg precediri:their selection and implementation. Further,

attention should to given to tre prchlc7 of motivating all users of the innovations _

both before they are installed ard d,,ring the installation process, so that their po-
tential success will not to limiXed by negative or indifferent attitudes within the

schools. Technology, in pantiejar, ray threaten a teacher with apparent loss of class-
room control or of status wits+ children, and care should be taken to present the inno-
vations in a manner which does riot intimidate as well as to instruct teachers careful-
ly in their effective use. If initial usage then proles pleasant, comfortable, and suc-
cessful, teacners will exert thein efforts,on behalf of the innovations rather than in '

opposition to then.

CRITERION: Recorerdations and-suggested solution strategies resulting from this study
should include sore suggestions for presenting them in a positive way that will be both
encouraging and stimulating to those who must irplerent them in the schools; final se-
lection oT strategies should involve input from, and participation by, their eventual
users.

Financial

. (5a) Supply Reouirements. In addition to new hardware and,software, the introduction of

a broad range of educationaltechnology into Texas schools is likely to requireta gew

and more extensive inventory of supplies. Audio and video tapes, for example, are
basically expendable items, yet comparatively high-cost. They also require a consider-

able amount of space to store. Each type of technology under consideration, therefore,
should be examined carefully in terns of its supply requirements and*the ways in which

they will affect botn tne budget and the facilities of the schools implementing the tech-

nology.
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CRITERI01: Recormendations and suggested solution strategies resulting from this study

should include an estimate, both financial and spatial,of supply requirements associated _

with them.

('Sb) Repuire -ents for S.1-v)rt Personnel. An increase in the use of technology in the

Texas pub.lic scrools ray pose a requirc.ent for various kinds of support personnel not

now employed within the date school system. For exarple, audiovisual specialists, per-

sons with cc -muter expertis6, and possibly :aintegance personnel ray need tobe added

to a "school and /or district staff in order for the new technology to function effetiye-

ly. The source of funds to pay any of these additional salaries will hate to be deter-

mined; whatever training or orientation is deemed necessary or desirable for these per-

sons (and for Ethers alrez.dy on boacOt:ill have to be planried; and coordination of

their roles an5 activities ,with those of exjsting'school personnel will ve to be

achieved. These considerations must come early in the planning effort fo any-exten-

sive introduction of ne.: technology into tne schools, so that the necessary expertise

can be available and reey to function efficiently when it is needed.

CRITEPIC%; Recommendations and suggested solution strategies resulting from this study

should include a consberation of the tapes and nursers of support personnel. that aret

likely to be needed, as well as suggestions for the employment,.training, and utilize,:

tion of these persons, atd for their integration into the existing educational skructOre.

(5c) Suncestions for.rt,-,Jinn. Extensive use of new teChnology in Tex'as public schools

may require a lc..el of funding not presently available, and possible sources for such

funding should be explored in advance. Ne4 federal or state appropriations may consti-

tute an imrprtant sc:,rce, tut until or unless such legislation can be enacted, other .

.

possibilities rust-be carefully examined. Cetermination should be r,ade of the percen-

tage of the increased costs associated with innovative technology that.the schools them-

selves 1....12 t: 71-1: t.: '-',-, or t'...7.t c:-.. .,nit :s :.:,Id be willing to pay in tne form

of taxes or bond isst.es. If funding is to be fral.:-erted, as it most likely will be,

then hignly syste-atic butet,rg metnods will have to be worked out in order to avoid

confusion and failure. %eedless to say, tne actual costs of recommended or plausible
configu,aticns of'educaticrA tecnrolv,y for state.lide use rustbe recxoned as accurate-

ly as possible before tie various ways of meeting these costs .can he fully explored.

Additionally, conside.ration srould be given to long -terms f.unding possibilities, which

may affect initial decisions concerning ownership, leasing, joint endeavor, and other

amortization choices.
. .

CRITERIT1: Peco,-mendatiors and suggested soltfion strategies resulting from this study

shoald include careful, cost estimates, along with suggestions for sources and methods

of fundirg to meet these costs.

(54) Overall Cost-Benefit. Any type of educational technology, whether compared to

other instructional strategic: Or judged strictly on its own merits, will have to be

examined in terms of cost-bc'sefit before being introduced om a large-scale basis into

the public scnools. Costs of innovative technology include the obvious ones of pro-

,

curement of new eauirrent, software, and materials; configuration of facilities; in-

stallation of equipment and its connection, if necessary, with previously existing

systems; maintenance and repair of the eeuipment; provision, replacement, and upgrad-

ing of supplies; training in tne proper use of tne technology for teachers and other

personnel; and hiring of any supplementary personnel who ray be required for success-

ful implementation of the tecnnoiogy. There ray also'be hidden costs, manifested in

the need to deiot tine to the innovation that rignt be more efficiently allocated to

something else in tne daily school scneduie, and tnere may be hidden savings in the

diminishing of tire requirements or requirements for certain materials. Overall bene-

fits derived from new eaucational techrolcgy relate, of course, to measurable increases

in learning and to extent of saturation of the target population; taus any proposed

innovation snould be carefully tested and compared in both effectiveness and cost with

other methods for achieving tne sa-e kinds of increases on the same scale, so that sig-

nificant advances can be made without undue expenditure.
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CRITERION: Recormendations and suggested solution strategies resulting from this study

should be shown, through cost-benefit analysis, to be both educationally sound and eco-,

nomically viable, and to be preferable to other-strategies in ttiose situations for which

they are intended.

(5e) Continuing Implementation Costs. One major problem inherent in the use of innovative

educational materials, eouip7ent, and techniques is that it is often difficult to fit them

into existing classroom schedules, especially in the case of rigidly scheduled broadcasts

of television Progrars or pre-allocated computer time. If it is difficult or inconvenient

to work sorething new into an already crowded schedule, teachers and administrators are

likely to let the innovation languish unused, or, at best, under-used. Furthermore, nett

technology may require tnat additiohl tire be spent by school personnel'in planning, pre-

paration, egbiprent handling and maintenance, and follow-up activities, any or all of

which may be perceived as an excessive burden. This, again, works to the detriment of the

innovation in question. Any technology being considered for classroom use should, therefore,

beLstudied in terms of the additional tire its use ray require, and careful scheduling, with

the participation of all involved, should precede its introduction into the classroom. It

may also be appropriate to assess whether such time can be obtained by eliminating some s e-

cific tasks associated with the new technology, or whether more school staff will be re-

quired. '

CRITERIM Recorrendations and suggested solution strategies resulting from this study
should be developed on the basis of careful consideration of the time and trouble the
technologies ray ultirateiy cost schools to implement, and should include subsidiary
recommendations on how to lessen or neutralize these costs of much as possible.

TRANSITION

Thus far, development of this-report.has been in more or less sequential order of thought:

Now, however, it is tire to look at a nurser of considerations simultaneously, although

they must necessarily be presented sequentially for narrative purposes. As indicated in

the Introduction in Figure I-A, the chapters entitled "Needs Survey," "Existing Telecommuni-

cations Networks in Texas," "Telecorrunications Activities in Other States," and "Software"

represent examinations of discrete but interconnected subjects wnich evolved in essentially

the same tire perlod and rust be read with this in rind; thus, these chapters ray be read

in any order. The chapter on "Futures" was written along with the preceding chapters, but

the subject ratter by its very nature necessitates a different chronological frame of re-

ference. Finally, all these various considerations, taken together, are examined in terms--

of the basic objectives of all educational technology and of the specific criteria just de-

lineated in ordei- to posit alternative solutions and arrive at conclusions and recommenda-

tions in the chapters thus named.
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PRECIS

This portion of the report describes a statewide sampling survey to determine

needs fcr ard attitudes about e'lcational techrology. The survey itself fot-

cused t-e !:--t .n pro:Aems (particularly those that might be

cleared throug9 the use of technology), rather than on the solicitation

of solutions.

The discussion covers the nature of the survey, followed by the rat4-iiale for

the samplIrg. The auestionnaire and forms used are described in the text;

copies apear in Appendix Alfa. Characteristics of the respondents are com-

piled, sof their attributes is presented.
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IV

TEXAS NEEDS SURVEY

This chapter summarizes the findings of the survey of. professional personnel in the Texas
school system concerning the potential usefulness of telecommunications technologies in

'improving the quality of education afforded pupils in Texas schools. Since this study

as a whole seeks to suggest possible solutions for actual needs and problems in education
throughout the state, rather than providing preconceive solutions where no need may
exist, it was essential to determine the opinions of th educators themselves concern-
ing their needs and the ways in which various technolo es might be used to meet them.

NATURE OF THE STUDY-

Prior to conducting the actual survey, a trial questionnaire was devised, along with a
sheet for respondent comments. A sampling of 29 educators from the Central Texas area
was contacted and asked to participate in a trial run of the questionnaire This sample,

comprised of 9 teachers and 20 administrators, included. personnel from eleMntary schools,
junior and senior high schools, the Texas Education Agency, the Austin Independent School
District, the Region XIII-Education Service Center, the University of Texas, and Texas

A&M University. A total of 17 persons actually filled out and returned the questionpaire
and comment sheet, and all but one or two of these responses were usable. On the basis

of their overall comments, the structure of the questionnaire was simplified and its
length was reduced through consolidation of a number of questions. In its revised form,

the questionnaire then went out to those persons selected to participate in the final
. survey.

The small sample study of needs of educators with regard to telecommunications technologies
1 included questions concerning problems, information needs, requirements for assistance in

improv4ng teaching, attitudes toward vario technologies and their applications, and at-

titudes of administrators toward'fundingl)rio?ities.

Sample

Since the sample of educators queried was small, the results of this assessment must be
interpreted with the limited number of respondents in mind. The low response rate from
teachers is of particular concern, and caution is urged in extrapolatingftheir answers to

a much larger teacher population. However, educators from all parts of,the state, in'
school districts of all sizes, in all levels of schools, and in all grade levelS' and sub-

ject areas were queried and responded.

Need for Information and Assistance in Teaching

Both teachers and administrators were queried concerning additional instruction and Infor-

mation which they viewed as desirable in enabling teachers to improve their performance.

Administrat s were also queried about special information needs which they might have in

carrying o their planning and instructional leadership function's'.

'Attitudes Toward bducational Technology

A considerable part of tte survey was devoted to an assessment of the attitudes of teachers

and administrators in several area's of concern. Both groups of respondents were queried

V



concerning their attitudes toward the subject and/or curriculum areas in which they felt

educational technology (and by extension, telccoiwunications) might be most helpful. They

were also queried a:)out their attitudes to given technologies and their perceptions of the

effects of such technologies on ehe eddcational system. AttitudeS toward investment of

local funds for support of telecem:TAnications technologies and toward use of the technolo-

gies by teachers as a part of in-service programming were included.

Copies of the survey instruments appear in Appendix Al'fa; additional discussion of the sur-

vey and the findings follows.

DEVELOPMENT OF SAMPLE AND RATE OF RESPONSE

The coTpositicn of the sample of,Texas school personnel who received the needs survey
questionnaire was deteri-ined,in the following manner. Given a total public school ADM of

2,681,000 students for the state of Texas (Texas Education Agency, Annual Educational Sta-
tistical Report, 1972-73, 1974), the numbers and percentages cf the students attending
Ta7T-in sizes were ascertained. A complete breAkdown of school
population according to dis size is given in the table below

. .

Parwileters

of Size

number of
Districts

of This Sizi

Number of Students
in All Districts

of This Size

Percentage of Total
School Population in
Districts of This Size

Size A Under 500
. 537 128,000 5%

Size B 500-999 213 - 165,000 6

Size C 1,000-1,499 1107 . .. 128,000 '5

Size D 1,500-4,999 188 530,000 20

Size E 5,000-9,999 35 . 273,000 10

Size F 10,000-49,999 44 815,000 30

Size G Over 50,000 6 643,000 24

Table IV-a

The total ADM was further diiiided out by grade, indicating that 70 percent of these students

yere,elementary and junior high school students.(9 rades K-8), 28 percent were'in secondary

school (grades 9-12), and two percent were in special education. Given a total sample size

of 500, of whp 60 were to be Regional tion Service Center personnel (three from each

of the 20 service centers) and 40 were t cole from institutions of higher education (teach-

er training_ colleges) throughout the state, the remaining 400 questionnaires were allocated

among the different sizes of school districts on the basis of percentage of total state public

school student population contained therein. This, then, resulted in sample sizes of 20 ques-

tionnaires forSize A districts, 24 for Size 8, 20 for Size C, 80 for Size D, 40 for Size E,

120 for Size F, and 96 for Size G.

There are only six Size G districts in Texas: Austin, Dallas, El Paso, Fort Worth, Houston,

and San Antonio. Austin, with nine percent of the total number of students in this size
district, thus received nine percent, or nine, of the 96 questionnaires allocated to this

group. Dallas, with 24 percent, received 23, questionnaires; El Paso ten (ten percent);

Fort Worth 12 (13 percent); Houston 31 (33 percent); and San Antonio 11 (11 percent).
o
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Within each of the districts, the questionnaires were further divided among elementary edu-

cation, secondary education, and special education personnel on the basis of the percen- -

tages previously indicated for these scholastic divisions (70, 28, and two percent, respec-

tively).

In making up the samples for the districts of the other sizes, there were two factors lo

consider. One, asin the case of the Size G districts, was total percentage of student

population as related to total number of districts; for example, on the basis of student

population, a total of 120 questionnaires was allocated to the Size F districts, of ;which

there happen to be 40. Then, using a standard sampling of every fourth district,"itw.as -

determined that ten districts would receive the 120 questionnaires, and that 12 persons

ineach -of the ten districts Would each receive one. Again, these 12 persons were seZect-

ed to provide proper distribution among the areas of elementary, secondary, and special

education.

The second factor involved in selecting districts of Size F and smaller was a geographic

one. The state was divided into five broad areas, as indicated in the table below and de-

picted in Figure IV-A. 4

Area Geographic Scope

Regional Education Service
Centers Covering the Area

'

.
.

East Includes Beaumont: Hous-
ton,.and Texarkana

IV, V, VI, VII, VIII; III,

partially

North Includes Dallas,'Fort IX, X, XI, XIV

Worth, and the area from

,
Wi.chita Falls to the

Panhandle

Central Includes the Austin and XII, XIII; XV and XX, par-

Waco areas; extends tially .

West

south to include San ,

Antonio %

Includes the Panhandle,

the Trans-Pecos area,
Midland, and Odessa;
extends to El Paso

,

. ,

XVI, XVII, XVIII, 'X X;

XL partially

(

South South of San Antonio; I, II; III and XX, par-

includes Corpus Christi tially

and the Rio Grande .

Valley

Table IV-b

CHARACTERISTIC\DF RESPONDENTS

Respondents are described in terms of personal characteristics, attitudes toward change,

geographic distribution and community characteristics, and
availability of resources. The

biographical data sheets on which teachers and administrators supplied information about

themselves were identical; a copy is provided in Appendix Alfa.
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-Personal Characteristics

Age. Respondents ranged in age from under 25 years to aver 50 years. Although the lar-
gest percentage of the teacher respondents were from 36 to 50, the remainder were evenly
distributed between those under 3S and those over 50; administrators tended to _cluster
heavily in the 36 to over 50 age group. In the total sample, only 5.3 percent of the
respondents were under 24, 11.9 percent were between 26 and-35, 50 percent were between
36 and 50, and 32.8 percent were over 50. Thus, considerable maturity in years is repre-
sented in the sample. 4

Sex. Anong the total number of respondents 64.6 percent were men and 35.6 percent were
women. HoNever, as shown i6 Teble IV-c, men tended to predominate among the administra-
tors and women among the teachers.

PERCENTAGES OF RSSPONDENTS BY SEX -

0

Teacher:'s Administrators Both

Men

Women

29.3%

70,7

77.8% .

22.2

64.4%

35.6

Table IV-c

Highest degree earned. ,R gong the respondents as a whole, 64 percent held raster's degrees,
either in education or in a subject discipline. Ddetorates were held by 10.6 percent of
the respondents and bachelor's degrees exclusively by 23.3 percent. Thus, respondents re-

present a relatively high edOcational level beyond minimum certification requirements.

Years of experience. The years of wort, experience in education among respondents ranged
from less than two years to over 25 years. The cluster range was from 15 to over 25 years

of experience. Teachers tended to have fewer years of experience, with 23.1 percent of
them having tetween 3 and 6 . years and 20.5 percent of them having between 11 and 14 years.
Over 85 penCent of the administrators, on the other hand, indicated that they had 11 or more

years of experience.

Titles or positions of respondents. School building level educators represented 53.3 per-
cent of the respondents in the survey; teachers and administrators at the-building level
were evenly divided. District level administrative and curricular personnel represented
24.1 percent of the respondents; education service center personnel represented 15.3 Der-
cent; 'and4college or university Ieachcr educators represerited 6.7 percent. Although the
sample of respondents contained more administrators than teachers, this was thought to be,
in part, defensible, since administrative personnel tend to be the decision makers in the
implementation of new programs and.the acquisition of new equipment and materials.

Respondents' oracle levels and subjects. Among the respondents who indicated the grade levels
of thet,pupils-for %Flom they wene responsible, 55.3 percent indicated elementary school level

,..and 44'17 percent indicated secondary level.

Respondents represented a wide variety of subjects taught at either level. Many teachers

indicated their subject sirply as elementary education. Among the others, larger propor-
tions of respondents taught mathematics, social studies, and language arts than any other

subject areas. Librarians/learning resourpe specialists represented 9.8 percent of the
respondents, special education personnel 41.2 percent, and bilingual teachers/administra-

" tors represented 1.7 percent. Other subject areas represented were fine arts and speech,
businesS,'science, foreign languages, vocational subjects, counseling, physical education,
curriculum development, and in-service education.
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SURVEY AREAS

6

Figure IVtA

4
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Attitudes toward change. In thJ biographical data section of the questionnaire, respon-

dents were asked about their perceptions of themselves in relation to change. Perhaps

the very nature of the questions would tend to elicit responses in which respondents view

themselves as responsive to change; however, 45 percent of the respondents indicated that

they did not keep up sufficiently with information about instructional and educational

technology, whereas 87.8 percent indicated that they did not mind change if they deemed

the change for the better. Most respondents 93.2 perCent) saw themselves as innovative,

with no difference between the percentages of teachers and of administrators who viewed

themselves as innovators. This statistic must be viewed with the understanding that

those who responded to the questionnaire probably are innovative, ipso facto, whereas

those who did not reply may not have wanted to contribute to uncertain technological

changes and may not be innovative.

Geographic Distribution and Community Characteristics

Potential respondents were queried from all twenty regions served by Education Service

Centers in Texas. Each region had one or more persons who responded to the purvey; ap-

proximately 36 percent of the respondents represented four regions, namely those including

the major metropolitan areas of Houston, Dallas, Fort Worth, and Austin, thus giving a

somewhat smaller percentage of responses from the western and southern areas of the state.

District size. In developing the sample, careful attention was given to choosing strati-

fied samples according to size of district by average daily attendance. The percentages

of respondents from districts of varying sizes are displayed in Table IV-d.

PERCENTAGES OF TEACHER AND ADMINISTRATOR RESPONDENTS AND COMBINED RESPONDENTS

ACCORDING TO SIZE OF DISTRICT IN AVERAGE DAILY ATTENDANCE

Teachers Administrators Both

Under 1,500 15.0% 29.8% 25.5%

. , 1,500-4,999 22.5 37.2 .
32.8

5,000-9,999 17.5 , 9.6 11.9

10,000-49,999 25.0 8.5 13.4

Over 50,000 20.0 14.9 16.4

TOTAL. - 100.0% 100.0% 100.0%

Table IV-d

Although the percentages of respondents do not match exactly the percentages of scholastics

in districts of each size in Texas, the distribution of respondents throughout the range.

of district sizes indicates that responses are representative of the thinking of educators

from districts of all sizes. .9 00

Ethnic, socio-economic, and cultural composition,of resoondents' districts. The number of

ethnic groups represented by the districts in which respondents vork,ranged from one through

six. Only 6.4 percent,of the respondents indicated that their district was, composed of

solely one ethnic group. Fifteen percent indicated that two ethnit groups comprised the

clientele of their di%trict, and 59.3 percent indicated that their clientele was composed

of at least three ethnic groups. Four groups were represented 'in 12.1 percent of the dis-

tricts and five in 5.7 percent of the dWricts.
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Additionally, respondents w:re asked to estimate the percentage of the clases of economic
status of districts in terms of rich, upper riddle; riddle, loser middle, and poor.
In g.:neral, rr-st re1-4.:,ZL-nts isdicated,that the rich and upper riddle classes together com-
prised approKi 3:ely one-siAth of their respective districts and that the remaining five-
sixths has cc ,70sid of fairly even distributions of riddle, lo.:er middle, and poor classes.
While there Is sure clustering, it appears that the districts of the respondents are still
fairly diverse.

Respondents v.ere further es!ed to describe their districts in terms of demographic charac-
teristics -end priary eceno-ic activity. The results are shown in Table IV -e.

U4g2ER AND PERCENTAGES OF COY.1UNITIES WITH GIVEN
CHWACTERISTICS IN VoICH CC-TMED RESP3:,DENTS W02K

Size Nur")er Percentage Character Number Percentage

Rural 12 Industrial 13 14.0%

Small to.:1 30 22.6 Agricultural 35 37.6

Srall city 45 33.8 Cormercial 18 19.4

Suburban 12 9.0 Inner c ty 12 12.9

Urban 34 25.6 Coll ge/university 15 16.1

TOTAL 100.0% IOTA 100.0%-

Table IV-e

While 25.6 percene of the respondents characterized their district as urban, by far the
largest peicic of rcspoldcrts work in small towns or small cities. Agricultural com-
munities prtL, .irate in toms of chief economic activity, with other economic characteris-
tics being g'..ite evenly distriouted among districts.

Availability and Use of f?sources

P,:.spondents here queried concerning the presence in their district of a profesionally
staffed 1,,crving resource center (school library), the frequency and nature of their use
of this facility, and the availability of teiecormunications technologies.

Learning Centers. Of the teachers and adAnistrators who responded to the ques-
tionnaire, 1.,.f.) percer,t inncated that they did have learning resource centers in their
buildings and 24.5 percent indicated the absence of 1.RC's. Of the 75.5 percent with
LRC's, 68.9 percent indicated that-the center was staffed with a certified professional.

The frequency of teacher and administrator interaction with the LRC is shown in TableIV-f
on the follc.ding page. The nunber of both administrators and teachers who indicated that
they rarely or never used the LPC is rather distressing. Unfortunately, the biographical
data'sheet did 'not ask why an LRC ray be so little usedby educators, and one can only
speculate that the resorrces, staffing, program, or combinations thereof are inadequate,
or,else that rany teachers do not like using the "new - Mangled"

//
The questions which de1'ed into the nature of interactions between respondents and the LRC
ray shed so-e light on the information above. Requests fortiaterials were indicated by:.
29 percent of the teachers and 30 percent of the administrators, while only 8.1 percent of
the teachers 10 percent of the administrators indicated that information was volunteered
by the IIPC staff. The traditional checking in and out of materials accounted for a large Nk_.
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part A usage, 28.3 percent overall. Teachers indicated rather frequent usepf the LRC
and its staff for instruction of students in using the resources and for inftmational
discussions with staff members.

FREQUENCY OF USE OF LEARNING RESOURCE CENTERS

Teachers Administrators ".J Boih-

Several times daily 2.8% 9.2% Pip%

Daily . 16.7 27.6 2414

Weekly 36.1 26.4. 29/.3
1

Rarely 33.3 27.6 29TF

giver "16 9.2 . 9.8

Table IV-f

Educational television. Respondents were queried as to the availability of educational

televiSion chdnnels and sets, as well as other telecommunications technologies. Of all

the respondents, 34.4 percent indicated that they used educational television and 65.6

pet-cent that they did not use it. The non-use may be in part due to the lack"of c4nnel
availability, since 17 percent of the respondents indicated that they did not have an

ETV channel available. Only one commercial channel was available to 67 percent of the

respondents and two channels were available to 10.4 percent. Only 0.9% indicated four

channels available, while 2.7 percent indicated five channels available.

The availability of TV receivers was also questioned. Black and white receiveh were
available to 51.5 percent of the respondents, and color receivers were available to only

30 percent. The location of sets may also account for some of the use or non-useof edu-

cational television broadcasts; locations of sets are shown in Table IV-g.

LOCATION OF TV RECEIVERS AVAILABLE TO RESPONDENTS FOR EDUCATIONAL TV
.

Teachers Administrators Bads

Classroom 32.0%
,

42.7% 40:8%

Library/media room 40.0 22.6 , 27.0

Both library/media room
and classroom

-0-
-..

10.7 8110 -

Other 28.0 24.0 26'.0

Table IV-g

Respondents were also asked about the availability of cable television, closed circuit sys-

tems, and other electronic technologies.' Cable televisiop was indicated as being available

to only 22.3 percent of the respondents, and 7.2 percent did not know whether it was avail-

able or not. Closed circuit TV systems within buildings or school systems were indicated

as being available to 22.6 percent of the respondents, raising some suspicions on the part

of the investigators that the terminology of "cable television" and "closed circuit tele-

vision" may have been confused. Other elettronic,communications channels were indicated
,r

,e
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as. being available to 143'.6 percent of the respondents, with a high proportion, 23.2 per-
cent, not kno.,ing whether they were available or not. These other systems indicated as
being availaie irelu:::d intercom (public address system), microwave capability, CAI,
wireless loops, telelecture, ERIC terminals, teletype, tao-way video, data processi'ng
and computer terminals, and language laboratories.

FINDINGS FROM THE QUESTIONUIRE

Separate questionnaires were sent to teachers and ad-linistrators, although 111 of the
questions were identical for bock groups of respondents. The remaining questions differed
for teachers and adlinistrators. 1

A large portion of the questionnaires consisted of queries asked of both teachers and ad-
ministrators; the questions related to instructional problems, instructional needs, atti-
tudes to,ard teehrology, and the opinions and assumptions which both groups held about
educational technology in the schools.

Mditional Instruction Needed

Overview. In the first set of questions, both groups were askbd for opinions about needs
for information for teachers to improve instruction. The actual quesJon was:

To what extent is additional instruction(or lesser amounts of information)
needed on the following topics so that teachers may improve instruction in
the schools?

There were 15 topics, including such items as structure of knowledge, team teaching, and
computers in school; respondents were given five choices .of reply to each, ranging from ur-
gently needed through needed, unknown, and not needed to definitely not needed. The re-
sults are s;,--ar,'.zed in Trule IV-h, with almost all respondents showing a need, and ad-
ministrators indicating a.sorewhat strongei- need. Less than 10 percent of the respon-
dents saw no needsor felt that the additional instruction would be undesirable.

SUMXARY OF RESPO'JSES CY TEACHERS /M AUtINISTRATORS UnCEMI1G THE NEED OF
TEACHERS FOR MORE INFORATIO:i, AS DESCRIBED IN TFUIS OF FIFTEE:i DIFFERENT TOPICS

Urgent
Need

Moderate
Need

Adequate
As Is

Not heeded /High-

ly Undesirable

Teachers

Administrators

Both

21.5%

30.1

27.7

40.4%

45.0

43.8

28.6%

19.5

22.0

9.5%

5.4

6.5

Table IV-h

Detail. The following is a discussicn of the detailed information to be found in'Appendix

Bravo -l. It can be seen there that on only two items did at least 10 nrcent of the teach-
ers,pd .administrators co7oined feel that additional information was unnecessary: open

schools and use of computers in schools. Ten percent of the teachers felt that addition-
al information was not needed on information retrieval and 17 pdrcent felt that it was not
needed on team teaching, altnough administrators saw more need ilor data on these two topics.

Both teachers and administrators considered information on sourcies of content knowledge, in-

formation retrieval, and structure of knowledge to be most adequate. Again, a large+
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. percentage of teachers than of administrators perceived this information as presently

adequate. The greatest discrepancies between teacher and administrator perceptions of
information as adequate were in the areas of cognitive development, affective teaching,

and self-instructional methods. On each topic, teachers viewed their knowledge as more

adequate than administrators viewed it. On only one topic, the changing role of tfie

school, did administrators feel that teachers had more adequate knowledge than the teach-

ers themselves indicated.

The coTbined responses of teachers and administrators indicated that the areas of most
urgent need tere learning styles, planning and organizing for instruction, affective
teaching, and applied behavior modification. Administrator felt that teachers had the

greatest needs for more information about learning styles, developing learning modules,
planning and organizing instruction, and affective teaching. Teachers felt that their

greatest needs were for information about learning styles, planning instruction, affec-
tive teaching, and applied behavior modification.

All items in Appendix Bravo -1 indicate that more than two-thirds of the combined groups
perceived a need for additional information on the topics listed. Items on which teachers

expressed a particular need for information were the changing role Of the school and edu-

cational applications of rectrded media. Administrators perceived teachers' greatest in-

formation needs to be on the same two topics, as well as on structure ofknowledge, team
teaching, and self-instructional systems. Differences between teachers' and administra-
tors' perceptions were fewest in the indication of information that they saw as moder-
ately neede4; urgent needs saw a ten percent separ4tion.

Performance of Teaching Tasks

Overview. In the next guLtion, teachers and administrators were asked their opinions on
teachers' need for assistance in performing certain tasks better. The question was as

follows:

To what extent do you feel that teachers desire assistance in improving the
overall performance of the following tasks?

The tasks specified included diagnosing individual pupil learning difficulties; defining

educational objectives; devising testing/measuring instruments; directing student inves-

tigations; cor7,,unicating uith pupils in nonstructured situations; and selecting/developing

4+ materials.

Respondents were asked to reply in terms of the same five categories indicated above; the

results are given in Table IV-i. Again, both.teachers and administrators perceived con-
siderable need for additional assistance to teachers in helping them improve their overall

teaching performance. While these tasks are not all formal classroom activities, they ap-

peared to be related to the possible use of technology in instruction, and therefore were

included in the survey instrument.

SUMMARY OF RESPONSES OF TEACHERS AND ADMINISTRATORS ABOUT THE NEED. OF

TEACHERS FOR MORE ASSISTANCE WITH CERTAIN TEACHING SKILLS,
.

.

AS DESCRIBED IN TERMS OF SIXTEEN DIFFERENT TASKS

Urgent
Need

Moderate
Need

Adequate
As Is

Not Needed/High-
ly Undesirable

Teachers

A., 0*-muministrators

Both

27.7%

32.0

30.9

38.9%

4162

40.7

29.6%

22.1

24.2

3.8%

4,7

4.2

Table IV-i
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Detail. It can be seen that close to three-fourths of the respondents saw an urgent or
moderate need for rare assistance, to teachers. Ad inistrators appeared to be more cogni-
zant of the nced than ..:re the teachers therselves, who seered more satisfied with present

performance. Atout oneifourth of both groups saw no need for further assistance. Appen-

dix Bravo-rOhoas tLe full spread of questions and responses.

At least 40 percent of the cc-bin:A group saw a need for assisting teachers in diagnosini5
individual learning difficulties, prescribing individualized intr;pction presenting in-
formapon ;r.terestifiDli, notivating pupils to thin'', for thersehegr7 and relating instruc-

tion to e-yday life. This list includes fcur tasks that are essentially learner-centered
and ore that is tee:ner-centered. Teacner responses, as coTpared with those of ad-cinistra.'

tors, icate that the teachers wile, respor.ded felt rore need for help in presenting infor-
ration interestingly, in motivating pupils to thin:, for themselves, and in relating in-
struction to everyday life than did a:.-lnistrators. On the other hand, administrators
ju.J.ed te,cars as rer.dir rore help tit sing individual learning difficulties, de-
finir; obj,:ctives, static; objectives in reasurable terrs, directing student evaluation,
co-.7unicatirg with pupils in nonstructured situations, and selecting and developing rater-

ials

Tasks that teachers felt they perfor,-ed mast adequately were defining objectives, devising
tests, assv.,n1g grades, ard directirg st,dent e:aluations. In none of the responses in
these a,aas did ad-inistrators. thin; that teachers' skills were as adequate as the teachers

thought they t:ere. Only a very s7all percentage of teachers cr administrators thought that
teachers did not need assistance in i7orovirg their perfcrrance of the tasks listed in Ap-

pendix Bravo-2.

Needs for Assistance in Instruction

thls rescc-d:;,ts Ere ast;.ed the extent to whicl. they felt that.

teachers needed assistance with teaching certain skills or proceses. The question was:

To what extent do teachers need assistance in teaching the following skills/
processes more effectively?

The various skills and'processes included spclen and written English, speaking and writing
a foreign langJa9e, read:hg for reanirc, arlth-etic concepts, finding sources of informa-

tion, synthcsic-rg ihfcr-ation, a-d crLar.cing creative approaches. The question irplied
that direct instruction cculd be gi.cr to pupils or that assistance could be provided to

teachers to e-able thcl to instruct more effectively in these processes and skills. The

sane five categories of resoonse were provided; a sum:-ary of the responses is given in

/Ifble ;-gain, teachers and administrators saw a strong need for assistance to teach-

s in ail these areas.

SV.".;,D1 OF 2E5-tSES OF TEACHERS AND ADMINISTRATORS o: THE NEED FOR ASSISTING
TEACnERS IN ThE DEVELCP*IENT OF TLENVY-THPEE: DIFFERENT SKILLS/PROCESSES IN STUDENTS

.

Urgent
Need

Moderate
'Need

Adequate
As Is

Not Needed/High-
ly Undesirable

Teachers

Administrators

Both

27.0%

31.9

30.6

44.7%

45.2

45.1

26.7%

20.0

21.9

1.6%

2.9

2.4

Table IV-j
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It tail. Again, administrators saw a more pressing need thad did teachers, and three-fourths
of both saw an urgent to moderate need for assisting teachers in developing such stills in
their pupils. Appendix Bravo-3 contains the full set of questions and responses.

A combination of teachers and administrators indicated that tfie most urgent need for assis-
tance was in helping pupils learn to read for meaning; 58 percent of the total number of
respondents saw an urgent need for improving this process, with 63.4 percent of the teachers
-indicating this and 56 percent of the administrators. On a related process, reading in con-
tent subjects, 42.7 percent of all respondents, 45.9 percent of the administrators, and 34.1
percent of the teachers saw the need for assistance as urgent. Other items on which,at
least c6e-th.ind of the combined teacher-administrator respondents 'felt a need for assistance
were vocabulary developcent, creative writing (but not expository or persuasive writing),

abstract reasoning, analysis of a problEm, organizing information, synthesizing information,
enhancing creativity, and building performance skills.

The largest percentages of combined respondents indicated a moderate need for assistance on
items dealing with finding relevant information, note taking, and information recording ,

skills. Approximately equal percentages of respondents found these skills either to be ade-

quate or to -be urgently needed.

In general, 15 to 30 percent of the respondents judged the skills and proceSseS listed in
Appendix Bravo-3 to be adequately mastered. Strangely, those at which .they deemed themselves
and pupils most adequate were writing and speaking a foreign laliguage. Although almost all

items had a scattering of responses indicating that given respondents felt assistance was
not needed or definitely not needed, by far the preponderance of respondents felt the need

for help in teaching the Skills and processes listed.

Areas Where Techroloey Might Aid Learning

Overview. In this question, respondents were queried conceining their opinions about the
disciplines or subjects usually taught in schools which might be amenable to the use of
media and technology in order to improve the quality of pupil learning. The question was:

In which of the following content areas of instruction do you feel that the use
of media and technology would be most useful in helping to improve the quality of

pupil learning?

Content areas listed were language arts, mathematics, science, social studies, foreign
language, fine arts, vocational education, career education, physical education, special

education, and "other." Respondents tended to view instruction as most adequate and least

in need of educational technology in the areas of physical education, foreign language,

fine arts, and mathematics. They saw the least oeed for educational technology in phy-

sical education. A summary of responses to the question, in the same five categories, is

provided in Table IV-k. =

SUMMARY OF TEACHERS' AND ADMINISTRATORS' OPINIONS ON WHETHER MEDIA OR TECHNOLOGY
COULD BENEFIT TEACHING, AS DESCRIBED IN TERMS OF TEN DIFFERENT SUBJECTS TAUGHT

Urgent
Need

Moderate
Need

Adequate
As Is

Not Needed/High-
ly Undesirable

Teachers

Administrators

Both

36.4%

36.7

36.4

41.1%

45.4

44.2.

19.7%

16.7

17.5

2.8%

1.2

1:9

Table IV-k
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Detail. Some care must be exercised in sing this summary, because the really important
elevients are associated with each line it m, rather than with the total, as seen in Ap-

pendix Rravo-4. Although physical educe ion was given the least support among the ten
subjects or disciplines, cven th-at showed more than 60 percent of the respondents indi-
cating an urgent or moderate need for technology to improve learning. In all subjects

taken together, more than 80 percent of the respondents recommended the use of media or

technology.

Areas in which they saw the greatest potential for educWonal technologymere science,
career education, special education, social studies, and vocational education. Teacher

and administrator responses tended to be quite similar, with the greatest discrepancy
being that 50 percent of the teachers and 42.2 percent of the administrators felt that

* there _was an urgent need for rore use of technology in special education. Teachers and

administrators also tended to agree on areas of moderate(needfor the use of technology
except that in fine arts administrators saw nuch more po ential.

A cross-tabulation of teachers' specialties or the subj
this section produced no rarked differences between the
dents. The only generali7able Information secured fro.
elementary loel teachers tended to see an urgent ne
those in other subject areas.

Attitudes Toaard Given Technologies

Overview. In this question, teache rs and adm in - trators were asked how necessary and de-

sirable they thought nine different technologi were (pro.vided the appropriate equipment

and software were available). Technologies 1 sted included audio cassettes or tapes,
television, video tape or recordings, motion 'icture films, long distance transmission of
printed 'and p,ctorial inf,:Tratien, and more e borate dial access, TV, computer, and

audio systems. As a .hole, both grou f res ondents tended to view the technologies
as both necessary and oesilable, in term o e same five categories. Responses are sum-

marized in Table IV-1.

is they taught with the items in.
erceptions of all teacher respon-

the cross-tabulations was that
r technology more readily than

TEACHERS' A!;D AD:4II:STRATORS' OPMONS ABOUT THE DESIRABILITY OF AND NECESSITY.
FOR EDUCATIC.;AL TECW.CLOGY, AS DESCRIBED IN TER .:S OF NINE DIFFERENT TECHNOLOGIES

Urgent
Need

Moderate
Need

Adequate
As Is-

Not Needed/High--
ly Undesirable

Teachers

Administrators

Both

30.1%

35.6

34.2

39.6%

43.1

42.1

15.6%

13.8

14.3

-. 14.7%

\L 7.5

9.4

Table IV-1

Detail. Again, more than three - fourths of the respondents saw a need, varying from modest
to urgent, for media and tcchnology. - Administrators weresomeftat more supportive of the-

nee4 than teachers. The entire range of questions and responses is shown in Appendix

Bravo-5.

Predictably, the largest number of negative responses involved those technologies which 'are

less well-known and hhich provide for two-way communications_capabilities, such as televi-
sion response systems, computer systems for individual instruction and testing of pupils,

and audio active systems.
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Since audio cassettes and tapes are so cohmon, it was somewhat surprising to find that only
10.7 percent of the respondents thought these technologies were adequate at present. Tele-

vision, anothon.technology that has been available for some time, was judged as adequate by
only 13,9 percent of the respondents and as not needed by 7.3 percent, and Motion,pictures
were jqdged'adequite by only 14.6 percent.

When examining the column in Appendix Bravo-5 that indicates percentages of respondents who
see an urgent need for given technologies, one finds that audio cassettes. and. tapes rank as
the most urgent need, followed by audio active systems. and motion pictures, and thed by

television and computer-aided systems. In general, administrators seemed to sense a greater

need for most of the technologies than did teachers.

One item in Appendix Bravo-5 which may have been misunderstood was the one concerned with
long distance sending and receiving of printed and,pictorial information, whethe'r by tele-
type, video signals, slow scan television, long distance xerography, or some other system.
Twenty-nine percent of the respondents judged this technology as adequate, raising the sus-

picion that they may not have been thinking of specifically electronic transmissions but
rather of mail, delivery by truck, or other means. .

Cross-tabulations were run on the items in Appendix Bravo-5 with a number of respondents'
characteristics in pn atteupt to discover whether respondents answered differently if
they were from schools of any particular size, from schools with or without learning re-

source centers, or from schools with or without educational television available; or if
they worked in different.positions, or had varying totals of years of experience in edu-

cation.

There appeared to be no relationship between the number of years tIlat respondents had

spent in education and their responses to the need for and desirability of various tech-
nologies; nor did there seem to be any relationship between responses- and whether respon-
dents used educational television; nor between responses and the frequency with }which edu-

cational television was used. The number of equcational.channels available did seem to
bear some small, relationship to an expressed need for other technologies_: respondents

with two or more channels available were more receptive to other technologies.

The presence or absence of learning resource centers affected few answers except that re-

spondents with LRC's saw more need for audio cassettes and tapes and for computer-aided

instruction. Those without LRC's,saw more need for long distance transmission of pictori-

al and verbal information. The items,in Appendix Bravo-5 were also cross-tabulated with

the presence or absence of a professional, certified staff member inthe LRC. Respondents

KAtout the aid-of 'professionals expressed a greater need for video recording and long

distance transmission of pictorial and verbal information. There was no difference be-

tween the expressed needs for other technologies except audio, where respohdents who had

the services of a learning resource specialist available again indicated a greater need

for audio cassettes and tapes.

The expressed needs for various technologies were further cross-tabulated with ttv size

of school districts in which respondents worked. An interesting pattern was evident in

Ais cross-tabulation: respondents from the largest districts (50,000 ADA and over)

tended to feel the most urgent need for the technologies listed and those from the small-

er districts (under 5;000 AU) tended to express the lowest level of need. In many cases,

respondents from districts with ADA's of be weep 1,500 and 5,000 indicated that they

found the availability of the technologic o be more adequate than did respondents from

any other districts. For this sample, at ast, it appears that the smaller districts

do not see the need for expanded technolo either because it is already available, be-

cause they are not acquainted with what it can do for the students in their schools, or

because they find it philosophically incompatible with their programs. Additional de-

tailed supporting data are available in the form of 'computer printouts.

A final cross-tabulation was run between the positions which respondents held and. the

degree of need- which they expressed for the technologies listed in Appendix Bravo-5.
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In general, responses concerning any.given technology werAtimjlar for teachers, admirli-

strators, and teachers/administrators combined. ,A few discrepancies were evident, however..
In the use of video recordings, education service center personnel tended to see a higher
level of need, 64.7 percent as compared with an overall mean of 36.7percent. In the use

of audio cassettes and tapes, ISO level curriculum and supervisory personnel indicated a
much higher need, 81,8 percent, as compared with a ro,ean of 53.7 percent for all respondents.
In the use of dial access systems, ISD administrative personnel indicated a much higher
moderate need (57.1 percent) and consgovently a higher total need (78.5 percent) than did

all other respondents (44.0 percenf). i

Perceptions of Support for Technologies

1*Ov In this question, respondents were asked ,to indicate their perceptions 'of the

sup 'ch the,same technologies discussed in Appendix Bravo-5 would receive from school

boar , ers and from parents if the supporting funds had to come entirely from local

sources. - .

The two questions (combined) were:

Given a situation in which adequate tapes, films, programs, and accompanying eq-yip-y-'
ment are available, what is the attitude that you think yourschool boaremost par-
ents in your district would have toward using the technologies below in your school
system if they were not provided through state funding and had to be paid for by
local taxes and funding?

,
The five categories of response provided were strongly support, probably support, unknown,
probably do not support, apd vigorously oppose. Throughout their responses,, teachers and

administrators werb.quite consistent in their judgments ofsupport. 00 many items, they

feTrthat parents alula be less supportive of funding the technologies used in schools

than would school board members. The summaries of the responses are shown in Tables IV-
m and IV1n. ,While the high percentage of "unknown" responses makes the usefulness of the

data somewhat questionable, this response is probably a very honest one on the part of the
respondents.

TEACHERS' AND AD4IST ATORS' OPINIONS ABOUT THE ATTITUDE OF LOCAL SCHOOL BOARDS
.

REaRD1NG LOCAL f-UN INC OF EDUCATIONAL TECHNOLOGY, AS DESCRIBED,IN TERMS OF
, NINE DEFERENT TELHNOLOGIES

,,

-Strongly
Support

Probably
Support

,

Unknown
Proibably

Not

Vigorously
Oppose

Teachers

Administrator's

Both

13.9%

13.7

13.9

33.2%

30.6

31.2

26.9%

28.6

28.1

21.5%

2"2.8

22.4

4.5%

4.3

4.4

Table 1V-m

Detail.) As Appendix Bravo-6 indicates, most opposition by parents would seem 'to be to

television response systems., and most opposition by board members to computerraided instruc-

tion, dial access systems, and long distance transmission of pictorial and verbal information.

As
It is reiterated that the questions were phrased entirely on the basis of 00 percent local '

funing.

Respondents were also asked to indicate that degree of support that they thought parents

would lend to the use of the same technologies in the schools if the' technologies re sup-

ported by state rather than local funding. Taking the technologies as a group,. 35.1 percent
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of the respondents indicated strong support, 55.7 percent indicated support, 8.4 percent
were uncertain, and only 0.8', indicated no support. Thus; it is clear that the issue of
local funding was a critical one in the responses to the previous group of questions.

TEACHERS' AND ADMINISTRATORS' OPINIONS ABOUT THE ATTITUDE OF PARENTS
REGARDING LOCAL FUNDING OF EDUCATIONAL TECHNOLOGY, AS DESCRIBED-IU TERMS OF

NINE DIFFERENT TECHNOLOGIES

, Strongly
Support

Probably
Support Unknown

i Probably
-5 Not

Vigorously
/-

Oppose

Teachers

Administrators

Both

10.8%

13.8

.13.0

36.8%

33.3

34.3

28.7%

31.7

30.8'

17.6% ,.

20.1-

19.4

6.1%

1.1

2.5

Table IVrn

Cross-tabulations were made-Between responses about parental and board member support and
size of district, existence of a learning resource center in the school, and availability ,

of educational television in the school to determine whether any of these factors might have
served as a catalyst in f'ormation of the attitudes expressed.

Comparison of the swers of respondents concerning school board support of technology as
related to size of chool district produced few differences of any magnitude. For four of

the teLhnoloees s gcsted (audio cassettes and tapes, video recording, long distance elec-
tronic transmission, and response television systems) respondents from school districts
with an ADA of under 1,500 indicated the least support. The same was true of parental sup-
port if funding had to come-from local sources. Respondents from districts with an ADA be-
tween 5,000 and 50,000 gave the most answers of "unknown" or "uncertain."

Responses concerning support of board members and parents for the same technologies wer(
related to the presence of centralized learning resource centers in the schools. Answaik

concerning potential support of board members varied, but indicated that schools that 'ad
centralized LRC's right obtain more support from their boards for television, video record-

ing, and computer-based systems. Respondents from schools without learning resource cen-
ters felt a great deal more negative about support for computer-based learning systems,
52.9 percent as compared with 32.7 percent from schools with LRC's.

Respondents from schools which used educational TV broadcastsindicated higher levels dr
support from both rents and board Members for audio cassettes/tapes than for any other
of the technologies, but, in general, use of educational TV tended to correlate positively
with a favorable attitude toward support of other technologies.

Thus, in considering the various breakdowns of responses, frOM schools of different sizes

and with different resources, there is no pronounced difference in their attitudes toward
support of educational technology except that small districts are. very cautious about lo-

cal financial support.

Effects of Technology on Various Subsystems: Need for Specialized Personnel

Overview. Respondents were asked in this queAien to indicate their degree of agreement or-
disagreement with a number of statements that assessed their perceptions about the effects
of educational technology on the various subsystems of a school system, such as personnel
deployment, utilization of teacher time, and teacher cOntrol pf instruction. In the area

of need for specialized personnel, statements (combined) were as follows:
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In order to select appropriate methods to help individual pupils learn best from
the'varieties of educational technology available, teachers need the help of a

learning resources selection and utilization,specialise.
.

The introduction of educational technology into a school also requires the addi-

tion4of an equipr.ent maintenance specialist to the school staff/the assistance

of a testing and measurement specialist/the availability of design and produc-

tion staff to help teachers prepare mate.rials.

Categories of responses were strongly agree, agree, have no opinion, disagree, and strong-

ly disagree. ,The results of teacher and administrator responses to the statements con-
cerning the need for specialized personnel and deployment of personnel are-shown in Table

IV-o. Full tables are presented'in Appendix Bravo-7 and include, combined data not shown below.

PERCEPTION OF NEED roR SPECIALIZED PERSONNEL AND POSITIONS*

Teachers' and
Administrators'
'leas of he

Strongly
Agree Agree

,

No

Opinion

.

Disagree

.

Strongly
Disagree

Need for: T A T A T A T A T A

Resource 36.6% 34.5:% 39.0% 54.5% 9.8% 7.3% 14.6% 2.7% -0-% 0.9%

Specialists
.

Maintenance 29.3 26.4 36.6 45.5 22-.0 14.5 9.8 12.7 2.4 0.9

Specialists

Testing and
Measurercnt 17.1 10.1 24.4 28.4 36.5 25.7 22.0 31.2 -0- 4.6

Specialists

Production 29.3 19.1 48.8 51.8 9.8 16.4. 12.2 12.7 -0- -0-

Specialists

Table IV-o

Detail. The need for specialized personnel in selection and utilization of learning re-

sources appears particularly strong; administrators expressed a higher degree of agreement

t such personnel are needed than did teachers. Since 14.6 percent of the teachers dis-

agr that such personnel ;:ere required in a school using Eivtational technology, one must

assume either that teachers feel competent to perform such tasks themselves or that their

experi nce with such personnel in the past has not been positive.

Since maintenance often becomes a critical problem with highly sophisticated technologies,

respondents were queried about whether they agreed or disagreed that specialized maintenance

personnel were required. Again, a preponderance of both teacher and administrator respon- _

dents indicated a reed for such personnel, with 16.6 percent having no opinion and 13.3

percent indicating that they did not think such personnel were require . here was no

clear-cut pattern of differences in the responses of teachers and ad nistrators.

Respondents indicated less need for testing and measurement specialists than for any other

special personnel. Only 12 percent,saw them as urgently needed and 27.3 percent as moder-

ately needed, whereas 28.7 percent thought tney were not needed.

Respondents were also asked whether the extensive use of educational technology required

the availability of design lnd production staff to help teachers prepare materials. A tot-

al of 72.9 percent of the respondents indicated either an urgent or a moderate need for

*Because of rounding of figures, th percenegge totals in this table and those to follow may

not always add upto 100.0%; r,the sums are never off by more than 0.1%.
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such personnel, while only 12.6 percent thought they were not needed. Teachers tended to

exftess a slightly more urgent need, but more administrators expressed1a moderate need

for design and production personnel.

Administrators' responses were cross-tabulated with the positions which they held. Dis-

trict level administrators saw less need for learning resource specialists than did build-
ing level administrators, district-level supervisors, service center personnel, or college/

university faculty rembes. Building level administrators saw more need for special test-

ing and measurement assistance than did other administrators.-

Effects of Technology on Various Subsystems: Effect on Teachin9 Tasks

Overview. Respondents were also queried concerning their perceptions of the effect that

technology has on teaching tasks. Statements (combined) in this area were as follows:

The use of educational technology in schools frees the teacher from lecturing
and consequently allows more time to be spent with individual pupils.

Using educational technology takes more teacher time than traditional teaching
methods/improves teaching effectiveness for the time invested/requires that
teachers invest more tire in scheduling and preparation/requires that teachers
spend tore time follc iing up on ghat pupils haVe learned/requires more teach-
ing skills than other approaches.

The five categories of response were the,same as for the previous group of statements;

responses are displayed in Table IV-p, with full tables and data for the combined (teacher/

administrator) group in Appendix Bravo-7.

- EFFECT fECHUOLOGY HAS OHJEACHING TASKS
.

Teachers and Strongly , ,. No Strongly

Administalors - Agri: Agree Opinion Disagree Disagree

Feel Educational --.

T A ° T A T A T A' T ATechnology:

Frees the teacher 22.07; 43.1% 46.3% 42.2% 2.4% 2.8% 22.0% 11.0% J.3% 0.9%

Takes more time 9.8 11.9 36.6 38.5 14.6 11.0 36.6 33.0 2.4 5.5

Provides better
effectiveness

19.5 34.9 53.7 53.2 12.2 5.5 12.2 5.5 2.4- 0.9

Requires rare

preparation

22:0 33.6 61.0 49.1 2.4 10.0 14.6 7.3 -0- -0-

Requires nose
follow -up

14.6 20.9 51.2 52.7 . 14.6 10.0 19.5 16.4 -0- -0-

Needs more skills 17.1 13.6 24.4 47.3 31.7 , 12.7 '26.8 24.5, -0- 1.8

Table IV-p

Detail. Most respondents-indicated that they thought that the use of technology freed the

teacher from lecturing and consequently allowed more time to be spent with individual purls.

A higher percentage of administrators (85.3 percent) than of 'teacher's (68.3 percent) indi-

cated egreeTent, whereas 22 percent of the teachers indicated disagreement and 7.3 percent

strong disagreement. 0
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Respondents were asked whether they agreed or disagreed that the use of educational tech-

nology took mote teacher time than traditional teaching methods. Teacher time was not de-

fined for the respondents. Only 49.3 percent of the combined respondents indicated that
they thought it took wore time, whereas 39 percent of the teachers disagreed, Among ad-

ministrators, 38.7 percent thought that it took more time, with cross-7tabulations indi-

cating that 64 percent of district level administrators felt that it took more time.

Respondents agreed rather strongly that Using educational technology improved teaching ef-

fectiveness for the tire invested; a total of 84 percent agreed with this statement. Dis-

agreement was expressed by 12.2 percent of the teacher respondents. The lowest level of

agreement among administrators, as determined by cross-tabulation, was for building level

administrative personnel.

Both teachers and adviinistrators agreed strongly with the statement that using educational

technology took more time in scheduljng and preparation. Respondents also agreed quite

strongly that using educational technology required teachers to spend more time in follow-

ing up on what pupils had learned, although a higher percentage of them disagreed that

more time was needed for follow-up than that which was needed for scheduling and prepara-

tion.

Respondents were more divided on the question of whether using educational technology re-
quired more teaching skill than other approaches. Str-ong agreement was expressed by 14.6

percent and agreement by 41.1 percent; but disagreemenrwas expressed. by 25.2 penaent:and4$1

strong disagreement by 1.3 percent. A rather high percentage of teachers (31.7 percent)

had no opinion as to whether more skill was required, perhaps indicating that they had

limited training and/or experience in the area.,

Effects of Technolwv on Various Subsystems: Teacher Control of the Instructional

Situation

Overviea. Gespondents were also asked to express their agreerent or disagreement with

several statements conce,-ning;teacher control when using educational technology. In

this area, the statements ( combined) were as follows:

Using educational technology creates disciplinary problems in a class/causes

the teacher to lose, control of scheduling of pupil activities/causes thedteach-

er to lose control of ,ehat is taught/necessitates top much coordination bn the

part of the teacher to be worth the effort.

Teachers cannot be expected-to write, develop, and produce programs and content

to be used in systems employing educational technology.

The five categories of responses remained the same.' Responses are shown in Table IV-q;

full taLles and data for the combined group are given in Appendix Bravo-7.

Detail. Teachers and administrators disagreed rather strongly, that using educational

technology createo disciplinary problems, with 77.5 percent of the total number of re-
.

spondents:indicating that it did not.

A somewhat surprising-response was gi1.411 to the statement that when using educational

technology the teacher lost control of scheduling of pupil activities. Only 5.4 percent

of the respondents thought that the teacher lost control of scheduling; 80.6 percent

thought there was no loss. Administrators tended to disagree with the statement more

strongly than did teachers; 14 percent of district level administrators, according to

the cross-tabulations, felt that teachers lost control of timing.

The'degree to which teachers may lose control of the content that is taught when using edu-

cational tecnnolegy was also queried. Again, respondents disagreed resoundingly with the

idea that educational technology causes the teacher to loser control of content.
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TEACHER CONTROL OF THE INSTRUCTIONAL SITUATION

Teachers and
Administrators
Feel Educational
Technology Causes:

Strongly
Aptee Agree

Ho.

Opinion Disagree
Strongly
Disagree

T A T A I A I A I A

Disciplinary ,

blproems

Lciss of scheduling

control

Loss of subject
cohtrol

Heed for too much
coordination

Lack of teacher-
developed programs

2.4%

2.4

2.4

2.4

14.6

2.7%

3.7

4.5

-0-'

9.1

P

7.3%

2.4

4.9

17.1

24.4

,

3.6%

1.9

2.7

4.5

23.6

i)

31.7%

24.4

14.6

19.5

'26.8

9.1%

10.2

4.5

4.5

14.5

51.2%

63.4

70.7

48.8

24.4
1

56.4%

60.2

59.1

63.6

47.3
4

7.3%

7.3

7.3

12.2

9.8

28.2%

24.1

29.1

27,3

5.5

Table IV-q

As to whether teachers-should be expected to write, develop, and produce programs and content

to be used in systems employing educational technology, respondents were soreaat divided, with

more of ther. disagreeing that teachers should t4., expccted to perfor-. this task than 'eeling

that teachers should write, develop, and produce programs. Such responses would corroborate

the statement made earlier that teachers perceived a need for specialized personnel torhelp

with design and production of materials.

Respondents were also asked whether using educational technology required too much coordina-

tion on the part of the teachers to be worth the effort. Only 15.6 percent indicated that

it did, and 8.5 percent had no opinion. Thus, by far the largest percentage of the respon-
dents felt that the coordination required was worth the effort invested by teachers.

Other Questions (See Appendix Bravo-8 for tables.)

In order to ascertain the feelings of teachers about educ tional technology which students

might use on an individual basis without teacher supervizion, and very likely'awdy from the

school building, respondents were asked whether they wou d find desirable or undesirable

a development in which pupils obtained learning programs two days per week for independent

study at hove through their T7 sets or other equally simple and available technologies. A

total of 16.6 percent judged such a development highly desirable, 32.5 percent thought it

desirable, 31.1 percent were undecided, 17.2 percent thought it undesirable,.and 2.6 percent

'thought it highly undesirable. Teacher;and administrator responses were nmilar, with ad-

-
ministrators finding the potential developr:ent a few percentage points more desirable than

did teachers. Cress tabulation indicated that 80 percent of education service center per-

sonnel judged such a development desirable or highly desirable.

Kespondqnts were also asked their preferences for modes of in-service programs in which

1, they might participate. Possible responses ranged from a strong preference for individu

alization to a strong preference for group sessions. By far the largest percentage of re-

spondents (51.2 percent of the teachers and.40.7 percent of the administrators) indicated

that they.woqld prefer in-service programs Ath,equal amounts of group and individual ac-

tivity. Only 8.1 percent of all respondents expressed a strong preference for totally in-

dividualized programs and 12.1 percent for totally group-oriented programs.
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In a rather co-plex question, respondents tare asked their opinions about the relationship
acco,rtIity tearolcv. An overwhclr;ing E8.21percent indicated that they

felt that trchnolosy could irprove teaching, 10.7.percent we0 undecided, and 2.0 percent
felt that technology mi(.;ht cause loss of clussroom control. Only a very few felt that

the Use of technology caused educators to become more vulnerIble.

Respondents ierp also asked to assess the stills related to the use of educational tech-
nology that rest beginnirc teachers possessed upon copletion of their pre-service programs.
Beginning teachers were ju:!gc-d as slightly skilled by 55.4 percent of respondents, as skill-
ed by only 13.5 p:rcent, ar,d as very unskilled by 13.5 percent, a clear indication of changes
needed in teacher education programs.

INFMATION SUPPLIED BY TEACHERS ONLY

Willinoness to Use Te7hroloy in In-Service

Ovrviei.. Teachers who respon=ded to the questionnaire were asked about their willingness
to use gi:en techn-21c3ies to irprore their skills through in-service activities. The same

,questics were of situticns in :hien teachers had released time fro-; classes for
such actimpi,es a^d of iituirL in mlich they v.erelparticipailtg in the activities af-
ter cr. tne:r oan ti-a; sfecific questions (cobine) were as follows:

Irdicate c^ your ars.er sheet yur willirgness to use the technologies listed
Belo':: to i-prcie yc.r wills through in-service activities during released
from instr:ct'v- during the school dsyineld after school, or acct -:;lisnrid on your

ti-- cu.tsic.e the school day.

CPteg-r4es o: res7TsA verc, very illinn, undecided, unwilliro, and very urailling.
As right ee eAptctet, tcacfers preferred released tire for such acti7ilies, but not as over-

whelmlrgly as -ight ave been articipated. Responses are displayed in Table IV-r.

EXPRESSED VILLF:S%ESS OF TEA -..EIS TO USE EDUCLTIONAL TEY%0LOGf
FOR I%-SERVICE LE:,:---,INS Ci 17:7:E;SED TI'''E A.',D ON THEIR 0,:N TI"E

Very
Willing Willing Undecided Unailling

Very
Unwilling

Rel. I 0..^. Rel. C,an Rel. Own Rel. Can Rel. Oan

Television 24.4% -0-Z 46.3', 37.5% 22.0'1, 32.5 7.3 20.0% -0-',, 10.0%

Corputer-acsiste-
instruction

17.1 4.9 39.0 31.7 29.3 31.7 14.6 24.4 -0- 7.3

Motion picture 29.3 2.4 56.1 51.2 9.8 14.6 4.9 24.4 -0- 7.3

VTR 22.0 4.9 56.1 46.3 22.0 26.8 -0- 14.6 -0- 7.3

Audio 39.9 14.6 51.2 5112 7.3 14.6 -0- 9.8 2.4 9.8

Automated search
citations

4.9 4.9 31.7 17.1 56.1 48.8 7.3 19.5 -0- 9.8

Automated search
facsimiles

2.4 2.4 31.7 22.0 56.1
i

43.9 7.3 22.0 2.4 9.8

Dial access 2.4 4.9 43.9 31.7 46.3 36.6 4-.9 17.1 2.4 9.8

Table IV-r
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Detail. The large number of responses in the undecided column indicate that the nature of

the technologies suggested for use in in-service programs may be a more critical factor -

than the fact that an activity is engaged in by teachers on released time or on their own

time. Those technologies which teachers indicated the greatest willingness to use, either

on their awn or on released time, were the more familiar and commonly used technologies:

motion pictures, video recording, and audio tapes and cassettes. The technology which

teachers indicated the least willingness to use was the computer, especially on their own

time. On their own time they also expressed reservations about using automatic searcrihp

facsimile transmission, dial access, automated search providing citations to articles,-and

some computer-aided activity. These responses would seem to indicate that unfamiliarity,)

with the technology and the possible need to use it without assistance influenced the.re-

sponses regarding willingness to use it.

INFORMATION SUPPLIED BY ADMINISTRATORS ONLY

Local Support for Technology

Overview. In addition to the questions discussed previously in which respondents indicated

their perceptions of board members' and parents' support of educational technology from

lode] funds, administrators were alsb asked about the percentage-of local financial sup-

port they would be willing to recommend for certain cost items inherent in implementing

a telecommunications system in a_school. The question was as follows:

If the programming and software for telecommunications were provided for all

schools in Texas by the state, indicate the portion of the cost of each item

that you would be willing to bear from local funds in order to have the pro-

gramming available to pupils in your school. (Mark one response for each

question.)

Categories of response were none, 0-25%, 26-50%, 51-75%, and 76-100%. Responses of the

administrators are shown in Table IV-s.

IESTIMATES OF LOCAL FINANCIAL SUPPORT FOR EDUCATIONAL TECHNOLOGY

None 0-25% 26-50% 51-75% 76-100%

Long distance costs 37.1% 48.5% 9.3% 5.2% -0-

Antenna S)(stems 20.8 46.9 17.7 10.4 4.2

Campus distribution 13.7 47.4 26.3 40.5 2.1

TV receivers 9.4 36.5 27.1 13.5 13.5

Computer terminal
rental

25.0 45.8 18.7 6.3 4.2 .

Recofding equipment 11.6 38.9 30.5 14.7 4.2

Printed
instructions

10:5 46.3 22.1 15.8 5:3

Staff salary 14.7 .42.1 26.3 ------874 8.4

Maintenance
personnel

18.7 39.6 22.9----- 9.4 9.4

Software costs 27.2 48.9 15.2 6.5 2.2

Table IV-s
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- Detail. As the table indicates, relatively small percentages of administrators would be
willing to expend more ti,an 50 percent of the cost of any given item from local funds.
Items-for which they ware most willing to expend 50 percent or more of local funds were
printed programmed instruction, maintenance personnel, recording equipment to take mater-

ial off the air or transmission lines, and television receivers. A rather high percen-

tage of respondents indicated that they were not willing to invest any local funds in
each of the technologies, with the items receiving the highest percentage of 'none" an-
swers being long distance transmission, software development, computer terminal rental,

and antenna systems to receive signals. Slightly less than one-half of the respondents
were willing to invest up to 25 percent of the cost of the following items from local

funds: long distance transmission, antenna systems, systems to distribute signals
throughout a building, computer terminal rental, printed instructional programs, and
software development.

Cross-tabulations of these responses here prepared according to district size, ethnic/
cultural characteristics of the district, community characteristics, and Regional Educa-

tion Service Center number.

The cross-tabulation of size of district with the percentage of local funding which each
district would be willing to supply indicated no appreciable differences among thevari-

_ ous cost itens listed on the questionnaire. The most noticeable difference was in the
larger nu her of respondents fren, snail districts indicating that they were willing to
invest no iccal funds or less than 25 percent of local funds in the cost items. Respon-

dents from large districts (over 50,003 ADA) and those from districts with ADA's between
10,000 and 53,000 shored more willingness to invest between 25 percent and 50 percent of

local funds in most items.

A cross - tabulation was rade between willingness to fund locally and the number of ethnic/

cultural reaps represented by 2 5CbC.01 district's constituency. The districts which had

at least tn.o, and often three or rare, ethnic grot.ps represented in their constituencies
appeared to be nore willig to invest up to 50 percent local funds in the cost of items
such 25 10,13 distarce transmission, antenna systems, distribution systems within buildings,
television receivers, no-nuter terminals, and programmed instruction. Respondents from

districts with- only one etnnic group in their constituency tended to present very mNed
responA,s, indicating, for exa-ple, willingness to invest quite heavily in recording
equipment, software, and personnel for both utilization and maintenance, but less willing-

ness to invest in other items.

Responses weee also co-pared with co-:-unity demographic characteristics. For long dis-

tance trans- mission costs, respondents from rural districts indicated willingness to ex-

pend under 25 percent Intel funds. More respondents from srall towns indicated willing-

ness to spend between. 25 and 75 percent local funds,to receive signals. For tge build-

ing of antenra systems to receive off-air signals, suburban and urn districts indicated
willingness to expend more local funds then any other type of district. Expenditure of

local funds for installing electronic distribution systems within buildings received low

willingness ratings from all respondents. At least 50 percent of all respondehts, ex-
cept for tnose fro: urban districts, indicated that they would be willing to spend no

more than 25 percent local funds on purcnasing television receivers. In general, re-

spondents from districts of all sizes indicated lo., priority for computer terminal ren-
tal or lease, with 95 percent of the respondents from rural districts indicating that
25 percent of the cost was the naxirun they would be willing to spend. One-third of the

respondents (from all sizes of cominity) indicated that they would spend 25 to 50 per-
cent of local funds for. recording equipment to record information for later use. Appar-

ently fed of the respondents reccgnize the potential of this equiprent for greatly ex-
panding.the learning resources available to students. Printed programned instruction

fared much better arong respondents; 21.4 percent of thud indicated that they would
spend from 50 to 75 percent of the cost from local funds, although there was no clear-

cut pattern by demographic characteristic of district.

IV-22



Staffing, either with professional utilization specialists or with maintenance personnel,
tended to follow the same general pattern in the ratio of state to local support; most
respondents indicated willingness to spend up to 25 percent on staffing, and some were

willing to go as high as 50 percent. Those willing to spend more local funds for staff-

ing tended to be from suburban districts. Software development costs rated slightly bet-

ter as a lOcal expenditure item thaQ.did.some other items. Twenty-three percent of the
respondents from small cities indicated that they would be willing to invest 50 to 75 per-

cent of local funds in software development.

Cross-tabulations of respondents' answers with Regional Education ServiceCenter numbers
produced no usable results because of the small sample size.

Economic characteristics of communities were also compared with expressed willingness of
administrators to expend local funds for the same items. In general, industrial and ag-

ricultural corm:nities tended to be willing to spend approximately 25,percent local monies
on most items. College and university related communities appeared to be more willing to
expend larger amounts of local conies on. staffing and on softwe development, whereas re-
spondents from industrial, agricultural, and commercial communities tended to favor local
investment in more tangible items such as television receivers and programmed instruction
in printed form.

Information Needs of Administrators

Overview. While the assumption may be made that administrators need all of the information
about teaching processes, development, perforrance, and in:service that teachers need, there

are also special administrative needs which might be met, in part, by a telecomuunications

system. Several types of information that could be supplied to administrators were there-
fore listed, and administrator respondents were asked to indicate for each type whether
they felt an_urgent need for it, felt a moderate need for it, felt that current information
was adequate; felt that the information was not needed and possibly undesirable, or felt

that the information was definitely not needed and highly undesirable. The responses are

displayed in Table IV-t.

EXPRESSED INFORMATION NEEDS OF ADMINISTRATORS

Urgent
Need

Moderate
Need

Adequate
As Is

Not
Needed

Highly
Undesirable

Cost query

Dissemination system

Awareness service
literature

Awareness service .

opportunities

Current developments

Instructional
materials .

Developing
technologies

Research summaries,
theories, & concepts

20.2%

41.1

28.0

26.0

35.5

36.4

33.0

31.7

51.9%

52.3

56.1

60.6

54.2

55:1

57.5

56.7

15.4%

4.7

10.3

11.5

8.4

7.5'

9.4

11.5

9.6%

1.9
a

5.6

1.9

1.9
.

.0.9

-0-

-0-

2.9%

-O-

-0-

-0-

-O-

-0-

-0-

-0-

1

Table IV-t
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4%,

-

Detail. When the percentages of respondents who indicated that they had an urgent need
and a loderate n:cd for tha-st.g;ested information are co'rbined, it is clear that all

items might scrve to irprove the infoe,nition base from which administrators make deci-

sions. the iteTa on which most respondents felt no need for information was cost esti-
mates for various goods and services, perhaps because of the currently unstable price

structure of all pods and services. Areas in which they expressed greatest need were
(1) dissuAnation progra-s to alert them to new policies and legislation; (2) a current
awareness service to alert the," to signFicant journal publications; and (3) a service

to alert the-1 to continuing education oppDrtunities, de/eloping technologies, new in-
structional ratelials, and research so;;-_,aries of learning theories and concepts. In

other words, they expressed a definite need for more efficient information reduction
and disscrinatien than they currently have available. Implied in this need is that the

disserinatfen be selective in terns of individual user profiles.

Cross-tabulations of responses were run on the administrative information needs together

with $ize of district and co-:unity characteristics.

Cross - tabulation of size of school district with administrators' perceptions of their in-
forration reeds produced no clear-cut results. A pattern that did seem to emerge was that
ad: inis:,retor»n the largest districts (ever 50,0!D3) tended to see' a more urgent need for

the inforration systems sunested in the c',estiornaire, while those in districts with

A0A's bet.:cen 1 ,E and 5,0Y, seen-ed to see the least need for such inforration. One in-

teresting result eas that al-sst all ad7inistrators in all sizes of districts indicated
either an urent or a moderate need for information atout developing technologies. Since

this ouestion apceered at the end of the questionnaire, resoonses rty have- brot4 patterned

so-ewhat by the cuestions hich the resporent had ans;.ered previously; however, anotner
possible reason for such-a rar;_ed indication of need for inforration about developing

techologies'is t:iet administrators are indeed aware of the galloping pace at which tech-

nologies char6c, ;rld m3y fcol th:t this rapid pace dr-ters decision-,->king bocaJse they

are not aware of future derelovents which may affect the usefulness of current technolo-

gies
Z-

comunity demographic characteristics were compared with respondents' expressed needs

for information, respondents from.rural cc--unities gererally evinced a greater need for

inforrat;on than did other resporcents; on inforration about policies and legislation,
100 percent of the resi-,onderts from: rural co--unities indicated a need for additional and

current infor7atian. Resookents fro7. urban districts joined those from rural districts
in indicating that they recded a great deal more information on curricular deielop7ents

and on irstructioral materials.

Comparison of eccne-,ic characteristics with respondents' expressed needs for inferration

showed relatively few differences among respondents from communities of different types,

and none tnat were marked.

Further cross-ta:ulation of responses with type of administrative position that respon-

dents held sns.ed tnat district level administrators expressed a far greater need for

cost infommatior tnan did othm.lr administrators. District level curriculum and super-

visory personnel expressed the lowest levels of need for information on developing tech-

nologies and on learning theories and concepts, conceivably because they see themselves

as already cognizant of this facet of education.

SUMMARY REMARKS

The reader of this chapter should again be reminded to view its findings with some re-

servations, both because of the small-sample used and because of tne acceptable but not

impressive rate of. response (33 percent); the relatively small proportion of responses

from teachers should also caution against broad extrapolation of findings. Finally, it

should be noted that when respondents completed the survey instrument and returned it,.

the state legislature was in session and appeared to be considering several different
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school finance reform proposals, leaving respondents almost completely "in the dark"
about what to expect with regard to state support of education in the coming biennium.

Information deeds

From the responses of both teachers and administrators, it is clear that any proposed
telecommunications system needs to take into account the information needs of profes-
sional personnel concerning educational trends and developments, performance of teaching
tasks, specific instructional processat, and methodologies and materials to be used in

teaching content subjects. Over 80 percent of administrator respondents also expressed'

needs for updating information to aid them in administrative decision-making. A ques-

tion not explored in this survey, but one which should be given careful consideration,
is the degree of information redUction desired by educators and how easy it should be

for them to obtain further information on any given topic. 4

Attitudes Toward Technology

Both teachers and administrators expressed more favorable attitudes toward those tech-

nologies with v.hich they were conversant or which did not appear to be complicated, but
administrators were more willing to entertain the use of more complex, sbphisticated

technologies.

Support for Educational Technology

Slightly under 50 percent of both teachers and administrators thought that parents and
school boards would support many of the technologies' suggested, dhereas 20 to 50 percent
of the respondents thought that parents and board members would oppose the technologies'

introduction into schools on a basis of local funding. With state funding, the indica-

tions of support were mach higher.

Administrators showed reticence to finance a large percentage of educational technolo-
gies from local sources; again, the reader is asked to remember that the questionnaire

went out during a legislative session considering school finance reform.

Effect of Technology on Other Educational Subsystems

According to respondeds, the use of educational technology would seem to require a num-
ber of support personnel, including (1) learning resource specialists to assist with utili-

zation of technologies, (2) maintenance specialists, and (3) production assistants.

A large percentage of respondents thought that educational technology increased teachiny/

learning effectiveness and freed the teacher for work with individual students. A simi-

larly large percentage did not feel that the use of mediated technologies caused the

teacher to lose-control either of timing or of content being taught.

Use of Technology in In-Service Training

Respondents indicated greater willingness to use the more familiar technologies for in-

service training ontheir own time, whereas they wanted use of the more complex technolo-

gies such as computers, facsimile reproduction, and two-way, interactive systems to be

done on a released time basis.

Overall, attitudes toward the use of technology to meet teacher needs were more positive

than negative: The expression of need from both teachers and administrators for informa-

tion and continuing education'was staggeringly high, and s given high priority in

any instructional resources system. There appears a general mate of acceptance,

with some honest reservations, and a genuine desire on the pant of pro essional personnel

who responded to the survey to continue to learn.
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Application of Survey Findings

The overall findings V this survey were, intended to be, and are in fact, a main pillar

in the solution structuring of.this study. Further use of these results will be found

in Chapter IY., dealing with alternative solutions.
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PRECIS

This chapter examines all the networks in Texas which could be identified and
that might be useful, either wholly or in part, for purposes of educational

technology. These nets are examined tn terms of ud'ers; type of traffic, switch-

ing (if any), and traffic loading. ,

The opening section gives an oyerview and soMe.definitions. The next seotroni\

examines the nets, including discussion.of twelve separate networks or systems.
One of these discussions, on library networks, itself includes 14 separate nets
designed for different purposes but all involved in educational endeavors (al-,

though many are in higher educgion).

The next section treats the legislative aspects of the telecommuniegions func-

tions, including a discussion ofsrior.efforts as well as the status of,some

relevant legislation. Several Texas bills are identified and explained and

their current status indicated.

Implications of all the existing nets are enumerated and discussed. The existing

telephone and data nets are deemed significant for educational purposes, and the-

extensive CATV capability it Texas is also considered important.

The chapter contents are:

General , p. V-1

Networks (including library networks) p. V-2

wl.egislative Aspects p. V-21

-Implications p. V-40

-Bibliography p. V-42

(See also Appendices Charlie and Delta).
.
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V

EXISTING TEXAS NETWORKS

GENERAL

This chapter focuses specifically on educational telecommunications resources already ex-
isting within the state of Texas, and it broadens in scope to encompass more of the field
of educational technology, from the facilitation of human learning to systems engineering
of instructional resources and the management thereof. The methodology employed in gather-
ing this information has included contact with vendors, federal and state agencies, and
professional and technical societies, as 'well as the use of both manual and automated lib-
rary search and retrieval systems, such as ERIC.

Various technologies which are integral to and/or on occasion require the use of telecom-
munications network's are included within the scope of this study because tejet-Ormunications
alone represents one link in the chain of a total instructional resource data base. The

role played by the telecommunications network is that of a delivery system, with the vari-
ous "nodes" or exchanges representing input, output, and transfer points that create a
more even flow of ioformati This information may pertain to instructional content with-

in an educational system, may relate to some function of a particular administrative

process. Whichever role it orms, the content is generated outside the telecommunica-
tions network and the information is ultimately used in activities which are also wholly
outside the network.

Telecommunications.technology has great potential for improving both the quantity and the
quality of education, particularly in the areas of computerized information storage and
retrieval, computer-managed instruction, video projection techniques for auditoriuM-
sized classes, and handling of great masses of information that can be digitalized. How-

ever, a distinct division exists between this technology and its users in the field of

education. Telecommunications networks can handle information or media to or from any
agency; they are not specifidally concerned with content, but rather with the competen-
cy which ensures that the content arrives rapidly, accurately, and intact--whether it be
writing, images, sounds, or decipherable intelligence. In order for a telecommunications
network to be at its most efficient, the Content should be made congruent with the tech-
nology, and the symbiotic relationship between the system and the educator who uses it
must be fully understood for successful implementation.

Fortunately, telecommunications technology.is sufficiently advanced that a wide spectrum
of solutions is available to educators with specific problems to be solved. These techno-

logical-solutions can be tailored to meet the unique requirements of large and small school
systems, urban and rural environments, and various ethnic mixtures. However, in order to

implement any solution successfully, .the educator must be able to understand both the tech-
nology and the system it comprises, to use them efficiently and pragmatically, and to avoid

being bogged down in technical detaili and ramifications. Otherwise, the wealth of know-
ledge available will be but an enArrassment of riches, and lack of comprehension will pre-
clude the introduction of any innovative solutions at all. This situation can be averted

only through a process of definition, clarification, and amplification of termsfand pro-

cedures. To this end, and to place this section of the study in perspective, we shall be-
gin by defining the term network, as used herein, with telecom unicationg:

a *
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A network is a system of locations interconnected by communications
champ's, In telephone co,!,-unications, a switched network, is a net-
work of telephone lines using dialed telephone links, whereas a pri-
vate line network is a closed network of communications channels con-
fined to the Use of one customer-or hierarchy for covunication to
one or more other custmers. Whitl.e there are many types of networks
other than telephone (digital, facsimile, telegraph, AM/FM
radio, telex, etc.), the above definitiod has been selected as a
basic reference point for the study of existinglducationartelecom-
munications networks in Texas. (Educational Deqlopment Corp., 1975)

The Texas. telecommunications assessment comprising the remainder of the chapter consists
of an examination of each of the various networks: its hature, participants, purpose,
functions, and potentialities. Some fete Texas networks are omitted from the discussion,
either because they would have no accessibility and hence no utility to other organiza-
tions (for example, the Department of Public Safety network, which operates on a confi-
dential, intradepartLental basis), or because they are minor and/or fragmented and do not
merit further consideration. The major networks having potential for expansion or sharecl
use are examined in sore depth, and the alternatives are compared on the broad bases of
costs, compatibility, further growth potential, and legal factors.

- NETWORKS

The existing telecommunications base in the state of Texas comprises vast number of di-
verse network resoJrces, including commercial television broadcast stations, state-owned
educational television stations, corn:unity antenna (cable) television services, closed
circuit television, instructional television fixed service, library information handling
networks, networks for computer-assisted instruction, a dedicated switched state telephone
network, and an educational management information handling-System.

Greenberger et al, (1974) provide a listing nine major potential uses or applications
of computer networks, interpreted herein wit 'n the broader context of telecommunications,
as follows:

(1) Administrative
(2) Instructional to

(3) Educational development andtesting
(4) Co'putation
(5) Library information storage and ret ieval
(6) Data processing
(7) Management information systems
(8) Com:,Jnications (store and forward t lephony and data switches)
(9) Laboratory control and data acquisit'on

Figures V-A apd V-B represent an effort to cat gorize existing state telecommunications re-
sources according to type and use of network, espectively. Where multiple uses exist,
this is so indicated. In Figure V-B, where th, matrix adheres to the Greenberger listing,
a tenth category has been added tb cover the commercial uses of telecomunications, such
as commercial television stations and cable syltems. These figures indicate a wide variety
of applications, with compatibility limited primarily to technical areas such as voice fre-
quency transmission, data transmission, and video transmission.

TAGER

The Association for Grduate Education and Research of North Texas (TAGER) is a non-profit
educational organization chartered in August, 1965, and headquartered at Southern Methodist
University in Dallas. It'operates a multichannel closed circuit microwave television sys-
tem linking a number of institutions of higher learning and industrial organizations in

44
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TEXAS EDUCATIONAL COMMUNICATIONS NETWORKS
ACCORDING TO USE OR APPLICATION
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North Texas, primarily Dallas and Fort Worth. (See Figure V-C.) The system is an inter-

active one, with telephones and voice grade answerback lines at each participating site
that are patched back to the site initiating a broadcast, thus allowing two-way conversa-
tion during live one-way videocasting. In all, six TV channels are involved, with an aver-

age of three to four channels normally used throughout the year.

Hine educational institutions and eight commercial corporation's are currently participating

in TAGER. Although the principal source of broadcast maOrial is Southern Methodist Univer-
sity, broadcasts may be originated from live classes conducted at any one of the colleges
or universities, all of which are equipped with studios; the industrial sites have receive-

only facilities. The system, originally financed by a research grant from the federal gov-
ernment, is now self-supporting, although some industrial sponsors are discontinuing par-
ticipation because of present-economic conditions, and maintenance and operating costs
are increasing as a result of the energy crisis.

The purposes of the organization are to provide the necessary competency to develop coopera-
tive instructional programs between participating institutions; and to improve the quality
of higher education in North TexaS by providing more avenues of access to greater numbers
of students througn more efficient utilization of instructional resources and faculties

via microwave television. Th4 system has Offered 1,132 courses to date, with a total en-
rollment of approxir'ately 25,591 students at the nine campuses and seven industrial plants

in the Dallas-Fort Worth area. Offerings for the 1975 school year include 95 additional
courses for presentation to some 1,600 students. The curriculum, designed to meet the

high technological de-ands of the Dallas-Fott Worth industrial complex, includes a high
percentage of engineering, science, mathematics, and business courses, many at the gradu-

ate level. Undergraduate and some graduate courses are also offered in English, foreign
languages, anthropology, theolcy,v, history, political science, sociology, speech, educa-
tion, economics, statistics, biology, chemistry, and physics. For the 1975-76 school year,

the system additionally plans to offer computer science and classics courses. Participants

may register as full-enrollment students or as auditors; the cost for a three-hour course

is $300 for full enrollment or $50 for auditing.

Future expansion could involve the installation of a channel expander to provide data un-
der voice capability and the use of a computer for on-line storage of answers and records

during interactive student use. Response would be via teleprinters or cathode ray tube
displays, which could provide a more precise Input to the computer for redord keeping

and student answer processing. Constraints on such expansion would be the additional
costs'for a computer, a multiplexer, and terminals, assuming that channel derivation
equipment will be available to provide for as many as 128 multiplexed voice bandwidth

half duplex circuits. This additional capability would provide a core flexible on-line

system than presently exists with the live videocasting, and would reduce administrative

costs for testing, record keeping, etc. However, as of this writing, no plans for ex-

pansion or updating of the system have been finalized, although existing equipment is
nearly ten years old and becoming obsolescent.

In summary, the TAGER'system is the largest and probably the most efficient of the Texas

instructional television fixed service networks. Response of the faculty and students-

involved has been overwhelmingly favorable. However, as previously indicated, the net-

work is facing tne problem of obsolescence because it lacks capabilities other than tele-

vision broadcasting. Multi-purpose video and data systems are now in use elsewhere in

the state (e.g., tne Texas Telecomputer Grid System of Central Texas College), and a fur-

ther study of future technical requirements for TAGER is now in order. In terms of cost

analysts, TAGER is slightly.more expensive than traditional' instruction because of the

cost of the plant operating system, which must be maintained at a high degree of effici-,

ency whether in use or not. The transmission network was built, essentially, with a per-
sonal gift of $1,000,000 from a Dallas couple; each Of the four. studio classrooms at

Southern Methodist University (SMU) cost approximately $60,000 to set up and equip. At

industrial sites, to install one receiving classroom with the equipment necessary fori.one-
channel reception costs approximately 540,000, each additional channel and clas,sroom incurs
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TAGER SYSTEM

In order that the magnitude of the TAGER System might be atiolin in its proper
perspectite. the folltrAing geographical representation is presented.

reed% irrg classrooms
Atler.ticititi.f,..:i Company

Haft.,

atrie rat Dy.T.--irr..c.

E Systemg

LTV Gra-kri Pr.a,rie

Texa. irstrarner.t> Dallas

Tcxzes 1nm-timer:Ls Sncrinan

Xerox

ICU

Db.V1 O\

419
SIIERNI

AC

.1 t -'

Ft( 0

t TI)
TAG E P4A,Va.' .11

( (13 IAN.;
-)f,

11.1)
I s% %It,"

Ath

UTHSC

BC

D %Li 1,

71IC

-:=2S11:714-7152r

I I %-(.1' 1 Ca

BBC

rr.woion

=OM sPi \ I 6 (H \\\FIS%%1DL
R

`s GHL

tager institutions
Austin College

Bishop Cac-ge

Dtras Baptist f-e.'irge
Southcrn Methodit Unilersity
Texas Chrstian UniQcrlity
Texas Wesleyan College

University of Texas at Dallas '

University of Texas -
Health Science Centfr

Unhcrsiti of Dallas

Figure V:C

V-6

a



costs of about 520,000. Staff and maintenance costs are shared by participating institu-
tions on the basis. of relative use, with the biggest user, SU, spending approximately
$30,000 per year. Cost problems, as mentioned, are presently exacerbated because of the
current economic situation, which has forced many defense-oriented institutional sub-
scribers to cut back on or eliminate tuition payments for their employees. This, in
turn, has raised overhead and operating costs for the universities that constitute the
backbone of system support.

TEMP

The Texas Educational Media Program (TEMP), a non-profit corporation now dependent upon
contributions from members and foundation grant funds, was organized in 1961 as the Texas
Educational Microwave Project through a grant from the Department of Health, Education,
and Welfare to the University of Texas. Physically housed in the new School of Communica
tion building on-the University's Austin campus, alongside the educational VHF television
station KLRN (Channel 9), TEMP is ranaged by the UT Department of Radio/Television/Film
as a part of its academic facilities. The station is staffed by a small group of perma-
nent professionals, and is considered one of the finest and most efficient educational
telecommunications operations in the state.

TEMP provides programs through closed circuit television (coaxial cable and microwave re-
lay) to three state - supported junior and senior colleges and five private senior colleges
in the Austin-San Marcos-San Antvio area. (See Figure V-D.) While rust TEMP transmis-
sion ca- prises instrJctional television programs; there has also been some use of the micro-
wave system for a small a-ount of digital data. The network presently comprises eight col-
leges and universities in Austin, San Antonio, and San Marcos; any other institution of
higher education in this geographic area that can install the necessary microwave equip-
ment and rake annual contributions (assessed by enrollment_formula) to operating costs is
also eligible to join the system.

The purposes of TEMP are severalfold: to share faculty resources among the member institu-
tions; to provide audiovisual stiruli which are not readily available to the classroom-in-
structor; to produce televised materials which are designed to meet the individual needs of
colleges and universities in the region; and to provide coursework support for member in-
stitutions lacking strong resources in particular academic areas.

TEMP transmits scheduled broadcasts from the CommunicatiOn Center-at the University of
Texas, Austin, simultareoisly to all rembers. Programmi g erphasis has recently shifted
from complete televised courses to the use of the medium as a supplement to regular class-
room instruction. Monthly program guides are issued to 11 users, and only those programs
requested by instructors are actually aired, in order to, save wear and tear on the system.
A cross-reference file made up from the catalogs of universities and film or tape libraries
across the coJntry, co-prising over seventy rain subject headings, helps users locate sup-
plementary programs prcPuced elsewhere. Materials requested--generally 2-inch video tapes- -
are ordered by the Austin headquarters and broadcast to the requesting institution.

Program offerings for the 1973-74 school year included broadcasts in the areas of anthropo-
logy, business, ecology, education, ethnic studies, history/political science, journalism,
language, literature/English/speech,-music/art/drama, philosophy, public.affairs, science,
sociology/psychology, and other, miscellaneous topics. A total of 720 hours (1,958 feeds)

were broadcast, including use of a video cassette machine for playbacks in classrooms on
the University of Texas campus. The operating budget for fiscal year 1974.was 573,474.

TEMP tentatively plans to merge with TEK?ET, if and when the latter is funded and made opera-
tional, for sharing of resources among the publicly-supported institutions of higher educa-

tion in Central and South Texas. (See material on TEKNET, page V-27.) Future considera-

tions will need to take into account the growing obsolescence of some of the microwave equip-
ment, which no systematic planning effort has yet been launched to obviate.
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TEXAS. EDUCATIONAL MEDIA PROGRAM
(TEMP)

.......1-`-e

AUSTIN

SAN MARCOS

SAN ANTONIO

1. The University of Texas, Austin

2. St. Edward's University

3. Huston - Tillotson College

4. Southwest Texas State University

5. Trinity University

6: San Antonio College

7. Our Lady of the Lake College

8. St. Mary's University

Figure Y -D.
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The Texas Telecorputer Grid Project

The Telecomputer Grid initiated in 1973 by Central Texas College, Killeen, Texas, is an
instructional-television fixed service network operating in the 2500 MHz frequency range

and integrating a variety of telecommunications components. (The term telecommunications

here includes audio communications, data communications, computer transmission, and tele-

vision.) Telecasts may be made from any point on the network to all other points; two
television channels and up to.four audio channels are capable of operating simultaneously.
The network is only Rartially operational it this time, with completion anticipated in

1976.

Participants in the network are shown in Figure V-E, with the status of the individual

links varying widely. The facilities in Killeen, Fort Worth, and Dallas are nearly opera-

tional. In San Antonio, the studio has been ccmpleted and hooked into the Telecomputer
Grid system; it is expected to become opirational around July, 1975. The Texas Education

Agency studio: located in the facilities of the Southwest Educational Development Labora-
tory in Austin, is also expected to be operational some tire in 1975. The Federal Communi-

cations Com7ission has issued a perrit to extend the Telecomputer Grid to Houston via Con-
roe ard establish a studio in tne Region IV Education Service ,Center, located in the Han-

cock Center: Finally, additional proposals have been submitted'to the Texas Education
Agency for providing a digital data transmission capability to the Richardson and San An-
tonio nodes of the Grid. At present, the transmission quality of the system is somewhat

substandard, and the system operatid is still subject to frequent failures. Data-communi-

cations,lines apparently are rot of the high quality circuit that provides a minimum error
transmission rate, and the circuits themselves are not in the class zB or 4C conditioned
datacircuit category, which is required for medium and high speed data rates.

Distribution of programing ard data to system users nay be accomplished by cable in
areas of population ecrcent.-atior,; by dropping video and data charnols, with subsequent

distribution by cable if necessary, to bopulations in the vicinity of microwave repeater
stations; and in some cases by subsidiary ricroyave shots to outlying users. The system,

is designed to: (1) intercennect the central offices of participating institutions in
order to transfer current information for use in planning, evaluation, and reporting;

(2) provide duplex pictere ard audio transmission capabilities for teacner training,
dissemination of inforration, and instructional purposes; and (3) combine data and tele-

vision capabilities in comouter-assisted instrAtion, televised instruction, etc. The sys-

tem isschedoled to be tested in the general application areas of management, library- re-
source retrieval, television, computer, and telecomputer.

Recent pilot projects in Fort Worth and Dallas have involved an in- service training semi-

nar for teachers on drug education, and the provision of classroom instruction on career

education through use of a remote computer. The evaluation of these projects, while noting

the derelopment of a master plan in telecommunications for the Dallas-Fprt Wortn area, does

not specify the potential role-of the Telecomputer Grid in such a plan (Gebclys, 1974).

Recently, the system was used to telecast eight one-hour in-service programs, explaining

the rationale'for and teaching techniques of career education; to appl-oximately 80 elemen-

tary school teachers in Dallas, Fort Worth, Killeen, and San 'Antonio. In this project,

known as Project INTERACT, participants vie-wed the programming and Were given the oppor-
tunity to respond to it via the Telecorputer Grid. Evaluation of the programming, teacher

resp0q,ses to it, its influente on students, use of the telecommunications medium, and

follow-up wereto be completed by July, 1975.

Other ITFS Stations

Several other educational Instructional Television Fixed Service (2500 MHz) stations are

now operating in Texas or have received perriits to operate, as shown to follows on page

V -11., These are, for the Most part, operated by school districts. (See Figure V-F.)
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Relay'with no drop/insert
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Call Sign Channel Licensee

. KRZ 68 Spring Branch ISD
955 Campbell Road
Houston, Texas 77024
(713) 464-1511

WAU 3. University of Texas Graduate
School of Biomedical Sciences

UT Health Sciences Center
P. O. Box 20367
Houston, Texas, 77025

KHS 78. Mesquite ISD"
405 East Davis

- Mesquite, Texas 75149
(214) 285-6351

KHS 77 Edgewood ISD
6458 West Commerce
San Antonio, Texas 78237
(512) 433-2361

WEF 69 Richardson ISD
400 South Greenville
Richardson, Texas 7,5080'

(?11). 235-7770

Key Personnel ADA

1Dr. H. H. Landrum,
Sdperintendent

Henry L. Thomas,'
TV Instructor

Dr. Grant Taylor

35,399

Dr. Ralph-Poteet, 16,985
Superintendent

James Frehner,
'Director of ITFS

Bennie F. Steinhauscr, 20,223
Superintendent

J. J. Pearce,
Superintendent

H: H. Bobele,
Director ITV

.KHU* 92 Btazosport SE) - H. K. Wilson,
Drawer Z Superintendent
Freeport, Texas 77541 . Dr. Cecelia Blackstock,
(713) 233-3581 Director of TV'
*station operation undergoing change

Call Sign Channel Permittee

WPB 71 Dallas ISD
3700 Ross Avenue
Dallas, Texas 75204

KWU 29 (Fort Worth-TAGER)
`Association for Graduate

Education and Research of
North Texas

Box 30365
Dallas, Texas 75230

KWU 30 (Richardson-TAGER)
Association for Graduate

Education and Research of
North Texas

Box 30365
Dallas, Texas 75230

Key Personnel

Robert Olson

Robert Olson

29,866

9,827

Problems faced by the ITFS.stations include increasing' costs of production or replication
of software; lack of standards for software evaluation (the tendency is to use National
Instructional Television Service or Public Broadcasting Service materials, obtained through
consortium purchase and aired without questioning their appropriateness or efficacy); lack
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of central production facilities for televised materials; maintenance difficulties with
old video tape recording equipment; difficultyof dissemination of recorded media; and
competition among stations for available funds.

UHF and VHF Educational Television Stations

.Those stations now
below. .

Station

KNCT
(Belton, Channel 46)

KAMU-TV
(College Station,
Channel 15)

KEDT

(Corpus Christi,
Channel 16)

KERA-TV
(Dallas, Channel 13)

KUHT
(Houston, Channel 8)

KTXT-TV
(Lubbock, Channel 5)

KLRN-TV
(San Antonio-Austin,
Channel 9)

KIDZ-TV
(Wichita Falls,
Channel 24)

4
g in Texas are shown in Figure V-G and indicated on the, list

Licensee Ownership

Central Texas College -.1

HIghway 190 West
Killeen, Texas 76541

Texas A&M University
College Station, Texas 77843

South Texas Educational
Broadcasting Council

P. O. Box 416
Corpus Christi,,Texas 78403

Public Communication Foundation
for North Texas -

3300 Harry Hines Blvd.
Dallas, Texas 75201

University of Houston
4513 Cullen Blvd.
Houston, Texas 77004

Texas TechUniversity
Tech Station, Box 4359
Lubbock, Texas 79409

Southwest Texas Public
Broadcasting, Council

University Station, Box 7158
Austin, Texas 78712

Wichita Falls Educational
Translator', Inc.

c/o Ray Farabed
816 7th Street, Box 5147
Wichita Falls, Texas 76307

State institution

Texas A&M University

Non-profit organization

Non-profit educational
organization

University of Houston_

State institution

Southwest Texas Public
Broadcasting Council
(non-profit organization)!

Private

As can be seen, many of these stations are associated with colleges or universities and thus
are operated primarily to benefit these institutions, although some portion of their program-
ming may reach the general public.

FM Radio Stations

Public broadcasting radio stations in Texas, all FM, are shown on pages V-15 and V-16, to

follow. (See Figure V-H.)

V-13
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EDUCATIONAL TV IN TEXAS: VHF-UHF
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Call Sign - location Station Manager/Director

KMFA-Austin '1014 Pry Brooks Building Kenneth W. Byrd
Austin, Texas 78701

(512) 472-1572'

KUT-,Austin Communication Center
University of Texas
P. 0. Box 7158
Austtn, Texas- 78712
(512) 471-1631

KWTS-Canyon Department of Speech
West Texas State University,
Canyon, Texas- 79016

KGCC -Denison

'KNTU-Denton

KTEP-El Paso

,ICICU-Fort Worth

- .

Grayson County College
P. 0. Box 909
Denison, Texas 75020
(214) 465-9003-

North Texas State University
Denton, Texas 76023
1817) 788-2502

Mass Communications
University of Texas at El Paso
Box 328
El Paso, Texas 79968
(915) 747-5152

Texas Christiap -UniveAify,
University Drive
Fort Worth, Texas 76129

(817) 926-2461

KPFT-Houston 618 Prairie
Houston, Texas 77002
(713) 224.-4000

KTRU-HoustOn Rice University
Houston, Texas 77001

(713) 528-4126 x 1263

KUHF-Houston. University of Houston.
226E/3801 Cullen 811d.

, Houston, Texas 77004

KNCT- Killeen Central Texas College
Highway 190 West
Killeen,4exas 76541

(817) 526-4211

KTAI-6ngsville -* Texas AEI University
Station 1, Box 2271
Kingsville, Texas 78363
(512) 595-3402

V -15,

I

William S. Giorda

Tom E. Spellman

Edwin L. Glick

Louis Valles,
Operations Manager

R. C. Norms

Lawrence Yurdin

L. Johh Doerr

Arvil Cochran

Richard D. Wilson

Delbert Seese



Call Sign Location Station Manager/Director

KLSD-Lubbock Monterey High School C, Wilson,

3233 47th Street
Lubbock, Texas 79413_

KTXT-Lubbock Texas Tech University Clive J. Kinghorn

P. O. Box 4080
Lubbock, Texas 79409

(806) 742-6276

Odessa College . Wallace R. Jackson

Box 3752
Odessa, Texas 79760

(915) 337-5381

KSYM-San Antonio San Antonio College Jean M. Longwith

1300 San Pedro Ave.
San Antonio, Texas 78284

(512) 734-7311 x 391

KOCV-Odessa.

KWBU-Waco Baylor University
Waco, Texas 76703'

Joseph C. Walters

In summary, there are 17 FM radio stations in Texas which are involved in educational broad-

casting. These include 14 college or university-operated stations, one high schdol-operated

station, and bloDDIUroftt_public broadcasting stations
(KMFA in Austin and KPFT in Hous-

ton). As a general rule, the FM stations are operated iTiCommon facilities with education-

al television stations-- KHCT -FM with KNIT -46 TV, KUT-FM with KLRN-9 TV, etc.

- Cable and CloW Circuit Television

Educational. A number of school districts and individual schools throughout the state pro-

vide educational programs to their students through internal closed circuit television or

cable television (CATV) facilities. Specific information on these activities is difficult

to obtain without some prior knowledge of their existencei, that which has been compiled in

Figure V-I comes from th 1974 Television Factbook and from correspondence with schools

listed as FaVing closed circuit and/or cable facilWes 'in information prov,ided by the

Texas Educational Television Association. Locations of known facilities are indicated in

Figure V-J.

Additionally, there are other kinds of cooperative educational undertakings involving tele-.

commOnications which affect a number of Texas schools. For example, in Austin, the educa-

tional VHF television station KLRN, in cooperation with the Capital Cable Company, is pro-

viding educational. programs, via a different channel with citywide distribution; to almost

all of the high schools in the Austin Independent School District, and plans are now under-

way to provide similar arrangements to the junior high level. It was not possible to deter-

mine the full scope of such'scattered individual activities statewide within the temporal

and financial constraints of this study, and their very discreteness Makes them less appro-

priate foiceonsideration than some other telecommunications activities in a staewide coor-

dinative effort.

Commercial. On the other hand, commercial CATV facilities are widespread. In Figure

V-K, cities and towns with commercial CATV facilities are indicatpd; there are 289'such

facilities in the state.

Most.of the facilities are interconnected by microwave linkage s ems, but several towns

in close proximity to one another are connected by cable. Unfor Lnately, the locations

served by CATV are not all in one system, and the several.system are not.interconnected.

.1
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FM STATIONS IN TEXAS

KGCC Denison KT CU Fort Worth
KLSD L'ubbock KT EP El Paso.
KMFA Austin KT RU Houston
KNCT Killeen KT XT Lubbock
KNTU Denton KUHF Holston
KOICV Odessa KUT Austip
KPFT Houston KWBU Waco
KSYM San Antonio KWrS Canyo-n
KTAI Kingsville

Figure V-H
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SELECTED LOCAL CABLE/CLOSED CIRCUITOPERATIONS IN TEXAS

\ .

Type of System Location

Types of Material
Broadcast .'

Sources of
Programming

Grade
Level of
Audience ADA

Annual Oper-
ating Budget
and Source

Cost/
Student/
Year 0'

2500 P,Mz closed

circuit broad-

Spring Branch ISD
P. O. Box 19432

Instructional program-
ming

60% local;
40% purchased'

K-12 (on
an equal

36,185 $114,000,
local and

$3.16

cast installation;
4 channels

Houston, TX 77024
(713) 464-1511

or leased
from major

basis) state funds
r:

Director, Dept. of producers
Televised Instruc-
tion: Henry L.
Thomas

2500 MHz closed
circuit instal-
lation

Richardson ISD
8221 Towns St.
Dallas, TX 75231
(214) 235-7770

Enrichment of supple-
mentary materials in
all subject areas

Great Plains,
NIT; Western
Video; local
production;

K-12 34,500 $240,000 $6.96

TV Coordinator:
H. H. Bobele

various film
distributors

a

ITV internal Denison !SD Enrichment materials Local pro- K-12 (em- 5,020 57,000, plus $4.98

coaxial cable 800 S. Mirick duction; phasis on the salaries

system Avenue TPEL films; elemeip- of two tea-

Denison, TX 75020
Director of
Special Services:
W. L. Blankenship

special pro-
grams. taped
from c6nmer-
cial networks

ry grades) chers (est. @
59,000 ea/yr),
state and lo-
cal funds

ITV internal

coaxial cable

Waco ISD
.

P. O. Drawer 27
Educational materials,
video tape and 16 mm

Local produc-
tion; cower-

K-12 15,510

over

$9,500, lo-
cal funds

$6.13

system;
1 channel

Waco, TX
Director, Instruc-
tional Media:

film, primarily de-
signed to supplement
TV capability of two

cial films 200*

Joe B. Gough Wat95 hign schools

ITV internal-
coaxial cable

Hig
h

lard Park

Nigh School

Educational materials,
primarily enri&ment

Recorded pro-
grams from

9-12 1,611

200 to

$11,323, lo-
cal and

$7.03
.

system (color);
6 channels

4220 E-erson
Dallas, TX

NBC, ABC,
CBS, and PBS;

500* state funds ,

Audio Visual 0i-
rector: Nike

.some local
production

...

Robertson A

Closed circuit Laredo ISD Instructional mater- Local produc- K-6 18,547 $36,000, lo- $7.58

network to 33
viewing stations

1702 Houston
Laredo, TX 78040

ials in oral language,
writing readiness, art

tion; some pro-
grarning from

4,817-
11,754*

cal. funds;
$104,584, Cul-

(elerentary and (512) 722-5149 education, and English other sources tural Academic

secondary);'com- Director. Instruc- language arts at the (e.g., "Carras- Enrichment

runity antenna
(cable) network
to 450 viewing '

stations (ele-
rentary);
2 channels

tional Media Ser-
vices/:nstruction-
al Television:
Margie Weatherford

.

primary level, and in

English language arts,
social studies, Span-

ish. Spanish cqltural
heritage, 4nd science
at the intermediate
level

4

colendas")

.

.
Program (Title
I, ESEA)

Closed circuit Texas School for General educational Local produc- N/A 525 $100,000, Ti- $190.48

installation; tre Deaf materials, including tion 150-' tle I, ESEA

2 channels 1102 S, Congress student news, a 250*

Austin, TX 78704
(512) 442-7821

career quiz, and an
interview program

.

Acting Media Di-
rector: Carol J.
Cunningham

Closed circuit Alice ISD Instructional rater- Local produc- K-12 5,713 $16,550, lo- $7.2?

installation;
cooperative ef-

200 N. 'Reynolds
Alice, TX 78332

ials fn bilingual
education and career

tion cal funds;
$25,000, ESEA

fort with local

cable,television
coccany;
2 channels

Studio Manager.,
AlSO-TV: -

Dottie Keetch

itt

education; secondary
student activities

.

-

,

*These figures indicate viewing audience per program or per day. However, cost per student per year is calculated on,the

basis of the ADA in all cases.

Figure V-I
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COMMERCIAL CATV IN 1;EXAS,
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Also, it should be noted that several of the largest cities*do not have CATV; there, a
large number of broadcast stations are within normal reception areas, and household equip-
ment can obtain satisfactory signals from all the statims, so that Houston, Dallas, Fort
Worth, and Sah Antonio do not have CATV.

Neverthelss, the educational possibilities are great. It would be relatively inexpensive
to extend CATV to still more Texas cities and towns (and hence to schools), and one or more
educational channels could be programmed. Further, interconnections could be made between
several of the networks, and the costs of programming lowered. This matter is discussed
later in the report.

Library Networks

The importance of intra- and interstate library information storage and retrieval networks
as a telecomnunications resource should not be underestimated. In 1971 the Texai Library
Association published a directory of all information-handling library networks within the
state. These included both state and private educational libraries, industrial libraries,
state agency libraries, and federal defense research libraries; the complete listing is
shown in Appendix Charlie. Of all these networks, the most active is the Texas Informa-
tion Exchange. Two of the networks, TAGER and TEMP, are not technically library networks
and have been described earlier under Instructional Televisfon Fixed Service (2500 MHz);
the Education Service Center (ESC) network will be dealt with in a later section on in-
structional media resources, althdugh the service centers, do exchange books and other
printed matter. Abbreviations for the various storage and retrieval networks are shown
below.

CORAL Council of Research and Academic Libraries
--ESC- --- Education -Service Center - -_ 1-- ----

IIS Industrial Information Services
IUC Interunftersity Council of the North Texas Area-
NETINA Northeast Texas Information Network Association

R.I.C.E.. Regional Information and Communication Exchange
SETINA Southeast Texas. information Network Association' .

TAGER The Association for Graduate Education and Research

TALON TALON Regional Medical Library Program
TEKNET Texas Education Knowledge Network
TEMP Texas Educational Media Program
TIE Texas Information Exchange
TSLCN Texas' State Library Communication Network
WIN s- Western Information Network

The.networks not covered elsewhere in this document are depicted graphically on the fopow-

ing pages, in Figurp V-L through V-Q.

. -

Industrial Information Services. Industrial Information Services, headquartered at Southern
MethodistsUroversity in Dallas, was set up to provide published information to business and
:industrial firms- for use in their work. Sixty North Texas firms participate in this net-
work, whith is supported by membership dues and a fee structure. Resources used are those
found in universiti and college libraries, private scientific and technical libraries, pub-
lic libraries, and .government information centers; these resources are transmitted to mem-
ber organizations yia mail, telephone, private line teletype, and TWX. IIS now interfaces
with-the Interuniv.ersity Council of the North Texas area and the Regional Information and

Communication Exchange. Future plans ar4 to make the network self-sustaining, with clients
bearing the full iost of services; to find ways to reduce' fees; to increase access to more
library collections; and to broaden the range of services offered. (See Figure V-L.) .

Texas State Library Communication Network. Tie Texas State Library Communication Network,,
established and funded in 1968 under Title III of the federal Library Setyices and Construcl
tion.Act, is designed to provide rapid delivery of documents and information to the citizen's
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INDUSTRIAL INFORMATION SERVICES.

C S

.HEADQUARTERS, SOUTHERN MtTHODIST UNIVERSITY' SCIENCE LIBRARY
DALLAS

A.. Telephone-tb private scientific and technical libraries in
the Dallas and Fort Worth metropolitan areas.

B.-.Teletype to University I.ibriries on I.0 C. Netirork.
C. Telewrite exchange to Rice University, Houston,Texas.:
D. Telewrite exchange to NASA Technology Application Center,

Albuquerque, New Mexico.
E.. Telephone tb Natioa.1 TeChnicalInformation Servides,

Washington, D. C.
F. Telewrite'exc-hange.to American Institution of.keronautics.

and Astronautics, New York.'
G. Telephone to Institute of Scientific Information, Philadelphia.
H. .Telewrite exchange to John Cfearar Library, Chicago.

Telewrite exchange to Linda Hall Library, Kansas City.

Figure. V-L
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local community through an interlibrary loan network which utilizes the resources of major
library collections of all types in Texas and the United States. The network, headquartei-
ed in the Texas State Library in Austin, serves all system-member public libraries in Texas.
Each public library serves the information needscof all its citizens, who include college,
community college, and vhool personnel., and patrons of various other types of libraries.
Under the Statewide Plan for Library Development, Texas is divided into ten areas, with the
largest library in each serving as the Major Resource Cehter. Other libraries serving more
than 25,000 persons and meeting certain other criteria are designated area libraries. Re-

quests from the smaller, or community, libraries may-be filled through the area libraries
or relayed to the Major Resource Center libraries and,.ultimately, to the Texas State Lib-
rary, which fills.some of the requests and refers others to libraries both in and outside
the state of Texas.

I

Since the TSLCN has merged with the Texas Information Exchange (TIE), the ten Major Resource
Center libraries, the Texas State Library, and a number of the large academic libraries are
able to communicate by teletype (TWX); area and community libraries may telephone requests
to the larger libraries to which they are assigned. The Texas Numeric Register, begun in
1973 and published quarterly, aids in the identification and location of resources through
provision of a list of Library of Congress Catalog Card and International Standard Book num-
bers for items cataloged in some thirty of the participating libraries. An interlibrary
loan librarian at Major Resource Center level or above can thus determine the number of a
requested item through a standard verification tool and then check the TNR to see which
libraries in the network have the material.

4

Drawing in this manner upon the collections of member libraries as well as upon selected
academic collections, TSLCN provides its members with interlibrary loan service, reference
assistance, photoduplication, tape loan, microfilm loan, and union lists of books and jour-

nals. Future plans call for an extension of services. (See Figure V-M.) -

Texas Information Exchange. The Texas Information Exchange has its headquarters at the Fon-.

dren Library, Rice University, Houston. Established to strengthen and facilitate coopera-
tion among Texas colleges and universities, TIE has as members 29 college and university
libraries throughout the state, the ten Major Resoul-ce Center public libraries, the Texas
State Library, and the Texas members of TALON. TIE is supported by membership fees, and
utilizes the libraries of member institutions to provide interlibrary loan service, refer-
ence assistance, photoduplication, and microfilm loan. Requests may be made via TWX, and

the system interfaces with IUC and TSLCN. In the future, this network proposes to develop

a more formal.organizational structure. (See Figure V-N.)

Northeast Texas Information Network Association. The Northest Texas Information Network
Association, established in 1970 under H.B. 692, is comprised of 17 junior and senior col-

leges and universities in 50 counties in northeast Texas. Headquarters are at the Univer-

sity of Texas at Arlington. The purpose of this network is to promote the educational pro-
grams of the member institutions by authorizing the establishment and operation of a system
for communications and information transfer between these institutions, and between the in-
stitutions and private educational institutions, industry, and the public. When operation-

al, the NETINA system will utilize two-way closed circuit television and other electronic

'telecomthunication techniques; operation and funding have yet to be determined. (See Figure

Southeast Texas Information Network Association. The Southeast Texas Information Network
Association, also set up under H.8. 692, is headquartered at KUHT-TV in Houston, and includes
15 public junior and senior colleges and universities from 31 counties in southeast Texas,
with plans to add private institutions later. Its objectives and proposed method of opera-
tion are the same as those of NETINA; again, operations and funding have not been determined.

'
Future plans are for the system to interconnect with NETINA, TEKNET, and WIN to form a com-

prehensive, statewide educational television network. (See Figure V-0.)

a
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TEXAS STATE LIBRARY
COMMUNICATION NETWORK

CTSLCN)

..

4

4

1. Texas State Library 7.

,

Fort Worth Public Library

2. Austin Public Library' 8. Dallas Public Library'

3. Amarillo Public Library 9. Houston Public Libl-ary

4. Lubbock City-County Library 10. Corpus Christi Public Library

5. El Paso Public Library 11. San Aptonio P.I.Iblc.rlbrary

6. Abilene Public Library °
.." .

(There is direct switching between nodes.)

Figure V-M
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TEXAS /INFORMATION EXCHANGE
crI,E)

36 09
37

2
045

30
015

1. Abilene Public Library -Abilene
2. Amarillo Public Library - Amarillo

3. Angelo State University - San Angelo

4. Austin College Sherman

S. Austln.Public Library - Austin

6. Baylor University - dam

7. Dallas Public Library - Callas
L East Texas State university - Commerce

S. El Paso Public Library - El Paso
10. fort Worth Public Library - fort Worth
11. Houston Academy of Medicine - Houston
12. Houston Public Library - Houston
13. Lamar University - Beaumont
14. La Retina Public Library - Corpus Christi
t5. Lubbock City-County Library- Lubbock .

16. Midwestern University - Wichita Falls

17. Korth Texas State University - Dinton
18. Pan American University - Edinburg
19. Prafrie View ASH University . Prairie View

20. Rice University - Houston
21. Sae Houston State University - Huntsville
22. San Antonio Public Library - San Antonio

23. Southern Methodist University Gallas

(There is direct switching between nodes. )1

Figure V -N

V-25- u

016
04

31
01735

1000 07,43
27 33 23I

08

044

25
03 6

260 21
29

5 034 130
240 019

4012 20

3E422 128 32
1039

42

140

18

41

24. Southwest Texas State University - San Marcos
25. Stephen F. Austin State University - Nacogdoches
26. Texas ASH University - College Station -
27. Texas Christian University - Fort Worth
28. Texas Southern University - Houston
29. Texas State Library - Austin
30. Texas Teel' University - Lubbock
31. Texas Woman's University - Denton
32. University Of Houston - Houston
33. University of Texas at Arlington - Arlington
34. University of Texas at Austin - Austin
3S. University of Texas at Dallas - Dallas
36. University of Texas at El Paso - El Paso
37. University of Texai at the Permian basin - Odessa
38. University of Texas at San Antonio - San Antonio
39. University of Texas Dental Branch - Houston
AO. University of Texas M.O. Anderson Hospital - Houston
4 University of Texas Medical Branch - Galveston
2. University of Texas Medical School - San Antonio
43. University of Texas Southwestern Medical School - Dallas

44. Tyler State College . Tyler
45. West Texas State University - Canyon



TEXAS SECTIONAL: INFORMATION
NETWORKS

COLLEGE AND UNIVERSITY

WESTERN INFORMATION VETWORK (WIN)

Texas Tech University
Lubbock Christian College
Trask Phillips College
Amarillo College
West TexaS State University
Claredon College
Wayland 'Baptist College
South Plains College
Midwestern University
Hardin-Sinnons University
Abilere Christian College
MeMurry College
Howard Payne College
Angelo State Universit
Howard County Junior College
Odessa College
Sol Ross State University
University of Texas, LI Paso

%.

loorrunkss TEXAS INFORMATION NET4ORK ASSOCIATION (RETINA)

Senior Colleges and Universities:
University of Texas, Arlington
North Texas State University
Texas Woman's University

Junior Colleges:
Tarrant County Junior College
Weatherford College
Cooke County College
Grayson County College
Paris Junidr College
Dallas County Junior College

EaSc Texas State University
University of Texas, Dallas
UT Southwestern Medical School

Texarkana College
Kilgore College
Tyler Junior College
Navarro Junior College
Hill Junior College

Tf

TEXAS roocAyicy PrONEFOIr NFTWOPK Creggell

Senior Colleges and Universities:
The University of Texas, Austin
Texas ASI University
Pan American College
Southwest Texas State University
UT Medical School San Antonio

Junior Colleges:
Central Texas College
Temple Junior College
McLennan Community College
Vittoria College
Del Mar College

Texas Southrioi College
Bee County Collece
Laredo Junior College
San Antonio College
Southwest Texas Junior College

1

4.

MINTAST TEXAS INIORMATION NETWORK ASSOCIATION (MINA)

Senior Colleges and Universities:
University of Houston
Texas Southern University
Texas ASH University
Sam Souston State University

Junior Colleges:
San Jacinto College
Las College
College of the Mainland
Galveston Community College

Figure V-0
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Stephen F. Austin State University
Lamar State College of Technology
Prairie View ASH college

'''

Alvin Junior College
Wharton County Jun/pr College
Blinn College
Sresosport Junior College
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Texas Education Knowledge Network. The Texas Education Knowledge Network, like NETINA'and
SETINA, is designed to promote communications and transfer of information .between institu-
tions of higher learning, in this case five senior colleges and universities and ten junior
colleges in a 67-county region of South Texas. Intended to interconnect with NETINA,* SETINA,

and WIN, TEKNET is not formally organized at this time. (See Figure V-0.)

Western .Information Network Association. The Western Information Network has as members 18
junior and senior colleges from 106 counties in West Texas. Headquarters are ig Lubbock.
Like NETINA, SETINA, and TEKNET, WIN was set up under H.B. 692 to provide member institutions
with an information exchange and resource sharing service, via closed circuit television, ,

computer modems, voice circuits, teletype circuits, and facsimile circuits. Ultimately, the

system expects to interface with the other three state networks. (See Figure V-0.)

Interuniversity Council of the North Texas Area. The Interuniversity Council of the North
Texas Area is e teletype network originally involving the academic libraries of ten senior
colleges and universities ih northeast Tues. The system, supported by a participant, fee

structure, is headquartered in Arlington. Its purposes are to promote interinstitutional
cooperation among members, and, specifically, to provide service in the areas of location
of library resources, arrangement of interlibrary loans, and exchangeof photocopies.
Other services available include cooperative acquisitions and provision of.a union list of
newspapers maintained by Major Resource Centers in Forth Worth and Dallas; future plans
Include expansion of loan privileges, improvement of _cooperative acquisition, centralized
processing, and joint sharing of staff resources. The,OC presently interfaces with TIE,
TALON, IIS, and the Texas State Library Communications Network.

The IUC also maintains a linkage with the Ohio College Library Center in Columbus*, a large
computer-based system involving 435 schools throughout the country and having the capability

to access more than 1,300,000 bibliographic citations. Within this year, the IUC avIt pre-
sently exists is to be incorporated into the AMIGOS Bibliographic.Council, which will also
include academic and public libraries and one school library ( -the Irving ISD in Irving,'
Texas) in Texas, New Mexico, Oklahoma, Arizona; and Arkansas.... All participating institu-
tions will be connected to the Columbus computer base via dedicated telephone trunk lines,
and thus will be able to call up citations or input new data, as well as use the system

for.interlibrary loans. The IUC will continue to function as the governing body when the

AMIGOS program is operational. (See Figure V-P.)

Regional Information and Communication Exchange. Th4 Regional Information and Communication
Exchange is headquartered at the Fondren Library, Rice University, Houston, and includes 15
academic institutions and a number.of business organizations in southeast Texas, as,tell as

one college-111crieese State College) in Lake Charles, Louisiana. R.I.C.E., funded by a fee

structure determined by the type of service desired, was set up to promote infbrmation in-

terchange among the academic and -industrial libraries of the 'region, and to function as a
complete scientific and technical information center for buSiness and'indastry: Services

provided are interlibrary loans, reference assistance, literature searches, photoduplication,
microfilm loans, patent copies, union lists of books and journals, translations, comprehen-
sive bibliographies, verification, current awareness (SDI), and seminars. R.I.C.E. trans-
mits materials and information by mail, telephone, and TWX; it interfaces with IIS and TIE.

Future plans include the compilation of a regional union catalog.. (See Figure V-P:)

TALON Regional Medical Library Program. The TALON Regional Medical Library Program, funded
by a Regional Medical Grant for the federal governments has its headquarters, at the Univer-

sity qi aexas (Southwestern)_Medical School in Dallas. The system is comprised of all medi-
cal school libraries in Texas, Arkansas, Louisiana, Oklahoma, and New Mexico, from the names

of which sta the acronym TALON is derived. Its objectives are; to provide rapid accessi-

.baity to medical information for all health-related professionals within the region; to de-
velop a regional library and bibliographic network compatible with other Regional Medica)
Libraries in' the nation; and to coordi ate acquisitions of library materials in the region.

Services tollembers include interlibrary oans, tape loans, film loans, microfilm loans,
cooperative1cquisitions, and union lists of books and journals; they are provided via

1
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1NTERUNIVERSITY COUNCIL NETWORK

(I.U.C.)

I.U.C. INSTliUTIONS PART1t1PATING IR COMMUNICATION NETWORK

1. forth Texas State University
2. Texas Woman's university
3. Texas Christian University (TSLC'I Interface)

4. The University of Texas. Arlington (TIE Interface)

5. 4University of Dallas
6. 'UT Southwestern Medical School (TALON leterface)

7. Southern Methodist University (TSLCR and I1S Interface)'

8. Bishop College
9, East Texas State University
10. Austin College

REGIONAL l'NFORMATION AND

COMMUNICATION EXCHANGE

CR.I.C.E.)

I1STITUTICNS PARTICIPAT/NG IN

COMPLIRICATION RETOOK

1. Rice University. Headquarters
2.- Del Her College
3. Houston Baptist University
4. Lamar Stste College of Technology
5. Laredo Junior College
6, McNeese State College
7. Pan Americtn University
6. See Houston State University
9. Stephen F. Austin State University
10. Texas All University
11. Texas AIN University
12. Texas Southern University
13. Texas Southnost College
14. University of eouston
IS. University of St. Thomas
16. Vittoria College
17. Wharton County Junior College

Figure V-P
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teletype, an interface with TIE, and the National Union Catalog. TALON plans eventually

to introduce computerization of statistical reporting and union lists of periodicals and

monographs; microfilming of the union catalog of monographs; cooperative processing for

smallhospital libraries; experirental placement Of other modes of comftnication; and

jorkshops fdr network operator and user training. (See Figure V-Q.)

TEX-AN

The Texas Agency Network (TEX-AN) was established as result of a telephone industry -study

which was initiated in 1969 and which indicated that he costs of communications within

state government were rising excessively. The study, etermined that the area offering the

greatet potential for slowing down these rapid cost increases,was that of long distance°

or intrastate/intercity calling. Initially, the ne TEX-AN system was to:

( 1 ) Be restricted to state agency and intrast
I= -

(2) Serve the principal cities of the state within the network, while.allowing for

off-network provision at other locations;
. .

(3) Use a parallel, uniform number calling c e for ease of location and access;

rata billing service to users;(4) Have its own management, traffic, and pr

(5) Consist of four major switching centers, to alloW or efficient inter-trunking

aid tandem signalling; and

(6) Be capable of growth to handle increased

band communications.

Generally, TEX -f replaces intrastate long distanc
Telephone Service (WATS), but not lcialsoict arra

responsibilities. In essence, its coverage is 'a s

phone switched network.

,voice use, as well as data and wide-

1

g, privatk line voice, and Wide Area
emaltisophich remain individual agency

lliFT
,

instate yersion of the Bell Tele-
,.._-

The original plan for the TEX-AN trunking scheme is shown in Figure V-R. All TEX-AN cir-

cuits terminate in one of the four switcher locations (Abilene, Austin, Dallas, and Hous-

top),providing both on-net and off-net accessibility. At present there'are 51 locations

throughout the state which provide this off-net service. Off-to-oh network calls may in-

cur a toll charge, in, addition to the TEX-AN charges, for a tall from the originating lo-

cation to the nearest TEX-An entry point.

The network became operational in March, 1974. Cost analysis on the basis of a year's opera-

tion indicates that TEX-AN has achieved its original objective of flattening the cost curve.

Original estimates placed service charges at 16 cents per minute; the actual costs have

varied between 12 and 14.8 cents per minute. In August, 1973, long distance casts to state

government were an estimated 28 cents ptr minute. Projection trend analysis has shown that

these costs, as a result of TEX-AN, were approximately $100,000 less a month as of April,

1975k Thus, the year's operational/cost data for the network have established that it is

costreffective and has produced opera tional capability not otherwise achievable except at a

greatly increased cost.

With the phasing out of the Texas Education Agency's Office of Information Services, TEX-AN

will be placed under the jurisdiction of the State Board of Control. Legislation is pending,

and is expected to be approved; for establishing official 'status for the network. At this

point, the system does not lease.,any video bandwidth services -and is-res-tricted to ifroviding

voice and data services.
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.TALON REGIONAL MEDICAL. GIBRAcRY
PROD AM (TALON)

1. University of Texas (Southwestern) Medical School', Dallas.
21 University of Neu Mexico School of Medicine, Albuquerque
3. University of Oklahoma Medical Center, Oklahoma City
4. University of Arkansas Medical Center, Little Rock
5. Louisiana State-University School of Medicine, Shreyeport
6. Tulane University School of- Medicine, New Orleans
7. Louisiana State University Medical Center, New Orleans
8. University of Texas Medical Branch, Galveston,

Houston Academy of Medicine Library, Houston-
10. Texas Medical Association Library, Austin
11. University of Texas Medical School, San Antonio

Figure V-Q
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'texas Education Agency: Management Information Center

Within the Texas Education Agency, the Management Information Center (MIC)is, among variods,
other duties, responsible for management-information (data processing) activities as welt as
for centratize-d computer coordination and related funftions for the twenty Regional Education
Service Centers. This dual responsibility, including the function of data processing tor the
texas Educ'ation Agency, plus programming and maintenance of tomputer data banks; file
management, and computer activity coordination for those centers which have or use computers,
is delineated in the State Plan for Co -cuter Services in Texas, approved by tIe State Board
of education in 1971. Specific objectives stated in the State Plan are:

-To establish a statewide network for providing computer services to school districts;

-To'implement admfnistrative, educational, and information system usage of the computer;

-To encourage and assist schopl, districts in theuse of these services;

To make computer-services available in an economical and effective manner;

-To ensure provision 6f comparable basit'serviceS to all districts as far as it is prac-
tical. (Texas Education Agency, A Cooperative Approach to School Data, Processing Ser-
vices 1975)

The Texas Education Agency itself has some in-house data processing capability, provided by
a Univac Model'1050 processor with peripherals. Some of the TEA data processing is performed
through two remote job entry terminals: the first terminal is connected via a private line,
high-speed (9630CAL3) data circuit to the Richardson Education Service Center's IBM 370/145,
which has five alternatives; the second terminal is connected via a similar high speed data
arrangcrrent to Texas AO University's 370/145, which has two alternatives. Both services
provide program:iing capability and data processing functions for the Management Information
Center. As progrens are'developed, they are tested and standardized in terms of administra-
tive support functions, and are coordinated with those Education Service Centers having a
computer capability. With the approval of each center, the programs are installed on the
various service center systems. Programs tested by and currently available through the
Managerent Information Certer system include (1) class scheduling, (2) grade reporting,
(3) payroll (4) financial accounting, .(5) attendance accounting, (6) test scoring, (7)
tax accounting, and (8) personnel accounting, although some of these are presently in li-
mited use.

The Texas Education Agency, in an effort to obtain proven management software packages for
file maintenance of all records, plans to obtain a "turnkey package" of programs. called
TOTAL. Though ideal in principle, the establishment of a central data base for all educa-
tional information would be somewhat difficult.because of the following factors:

.0) Only the larger school districts (and ESC's) can afford the acquisition and opera
tion of computer facilities; the very small school districts cannot pay for such
facilities.

(2) Some of the smaller'ESC's are satellited on the larger ESC computers via remote
terminal linkage using telephone lines.

s

'(3) Management support and instructional applications of software already proven ef-
fective are in various stages of deveiopment, and will be for some time.

However, a comprehensive plan entitled Master Plan for Electronic Data Processing (Texas

Education Agency, 1974) is now being implemented; the Network-System Plan for Computer

SerVices (Texas Education Agency, 197,5), which is the fourth annual version of this lat-
ter type of plan, gives specific details on hardware, software, funding, and scheduling.
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In summary, the MIC and the service centers presently provide a'number of computer facili-
ties,'programming efforts, and remote facilities to, satisfy a number of objectiveg. Fur-

ther discussion of computer activities carried on by and through the EducatiOn-Service
Centers appears in the next section of this chapter, under the heading "Education Service
Center Communications." -

Education Service Center Communications

The twenty Regional Education Service Centers (ESC's) were made operational in 1967 after
authorization by the 60th legislature. Among other services, they were designed to serve

as quasi-official state agencies for the acquisition, development, cataloging', evaluation,

coordination, distribution, and control of media forruse in school districts in their re-
gions; together, they constitute a comprehensive network for the provision of;media as

needed. (See Figure V-S.)

As indicated elsewhere in this Chapter, the Texas Education Agency, with the pproval of

the State Board of Education, is implementing a State Plan for Computer Ser ice . The

content of this plan includes broad statewide objectives for establishing a, otliputerpet-

work and computer services to be provided to school districts, Technical as istance and

support have been provided to the service centers by the Agency, in additiq to funding

for the necessary facilities. The Network-S stem Plan for Com uter Servic s delineates

several types of data processing support centers:

L
Multi-Regional Processing Center. A Multi-Regional Processing Center is a arge computer

facility designated in this Plan as having responsibility for providing se ices to local

school districts in two or more educ-ation service center regions. The central processing

unit employed in the MRPC must have hardware and software capable of performing both in-

house batch and remote batch_prodessing in a multi-programmingenvironment. The MRPC

facilities must be flexible in order to meet the changing demands of the users they serve.

Regional Work Station. A Regional Work Station is a location where computer services inputs'

are collected and prepared for computer processing and where computer processing outputs

are distributed to the users. TheRWS will usually be located in an education service

. center administrativbuilding. Each of the .twenty education service center regions

will have a RWS. In regions where the MRPC is located, the RWS will normally be located

at the computer facility site. For other regions, there may or may not be a remote ter-
minal located at the RWS, depending upon'the method of delivery jugtified by the volume

of computer processing services. Possible methods of providing computer services are:

Regional Processing Center. A Regional Processing Center-is a computer facility

designated in this Plan as having responsibility for providing services to local -

school districts in one or two edOcation service center regions. The computer

facility utilized by the RPC may or may not be under full-time operational con-
trol of the education service center providing the service.

Remote- Job - Entry. Remote-Job-Entry is a method of transmitting data and control

instructions-from a remote location to an education service cehter'computer pro,

cessing facility where the data. is processed according to the instructions trans-

mitted in thecontrol language. The jobs are processed in the same relative

priority and have access to the same central configuration .as if they were input

directly at the central site. The output is transmitted back to the remote ter-

minal if requested by the control language. ReMote terminals led to implemeht

this method usually consist of a-card reader-line printer combi ation, but can

have other types of input-output mnitsattached.

Remote-Data-Entry. Remote-Data-Entry is a method of transmitting data from a re-

mote terminal location to an MRPC. Processing of the data is not directly con-
,

trolled by the remote location.
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REGIONAL- EDUCATION SERVI.CE CENTER

REGIOU

I

II

III
IV
Y

C vi
VII
VIII
I

HEADQUARTERS

Edinburg
Cprpus Christi
Victoria
Houston
Beaumont
H

i1 gore
Mount Pleasant
Wichita Falls
Richardson

REGION

XI

XII
XIII
XIV
XV
XVI
XVII

r XVIII
XIX
XX

Figure V-S .
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Transportation of Documents. Data Transportation is provided via auto, bus, mail,'
air freight, contract courier, etc., from a regional work station to a central corn-

.. puting facility. (Texas Education Agency, 1975)

Of the twelve service centers which did not operate their own computer processing facilities
during the year 1974-75? nine were equipped with remote job entry terminals linked to the

nearest support center. Three of the centers utilize their computers on a multi-functional

basis, including computer-Assisted instruction. The dat4, processing capabilities and CAI
activities of the service centers are discussed more fulVy'under the sections of this chap-
ter entitled "Texas Education Agency: 'Management Infamation Center" and "Computer Net-

works," and presented in tabular form in Appendix Delta. ,

While each of the centers maintains its own integrity of operation, it would be impossible
to Separate the data processing function of the Agsacy from the field operations of the .

centers. Indeed, the advantages of standard, compatible, interchangeable operations and
prqcedures are great and offer the greatest hope, for more efficient, effective, and econom-
icil results. The impact of the service centers with regard to increasing the. instruc-

,
tional materials available to adjacent schools and communities has been a significant one, .

and their potential role in any statqwide coordination of such an effort should be equally

significant.

Computer Networks

A:survey of secondary saools in the United States (Darby, Karotkin, and Romashko, 1970)

caul* that 34 percent of the nation's approximately 23,000 secondary schools have access
to,and use a computer for administrative and/or instructional purposes. At this point, no

40 survey has been conducted in Texas to determine the extent'of computer use within in-

d),vidual schools,,but information is available on its use either for administration or for
instruction in eight of the twenty service center regions of the state. The data which un-'

dergo computer transmission and storage by the'service centers constitute a part orthe
overall management infprma,tion system of the Texas Education 'Agency, ag well as providing

Support for computer-assisted instruction in Texas public schools. Only three of the ser-

wice centers are now using computers specifically for instructional purposes: the Gulf

Ttxas Multi-Regjoqal Processing Center at Houston, the North Texas Multi-Regional Proces-

'iing Center at Richardson, and the South Texas Multi-Regiohal Processing Center at San An-
gni° offer school districts instructional computer services through the use of interactive

terminals. CAI .applications include problem solving, simulation (games), and drill and

practice. The Gulf Tegas MRPC provides its services through a CDC-6600 computer, while
the North Texas and South Texas MRPC's are using Hewlett Packard 2000F computers for'in-

structional applications. A complete chart of Education Service Center,data processing
facilities is attached as Appendix Delta. With the increased use of computers in varibuS

instructional activities, other computer networks have been organized within the sate,
And are continuing to grow in'size of operation.

.

One important higher education system operating within Texas is CONDUIT, which is part of a

pational network established and funded by the National Science Foundation in,Decemb6 1971,

CONDUIT (an acronym for a consortium formed by Dartmouth and the Universities of Oregon,

40wa, and Texas) actually involves'eight universities serving as regional centers for the

exchange of computerized instructional materiilt among themselves and among other partici-

pating institutions. Designed to promote the utili4atjon of these,extensively'developed
materials in places other than the originating location, CONDUIT represents over 100 insti-

tutions of higher learning and aver 35 0- students.

;During the first phase o its operation, tODUIT defined problem areas in dissemination of

(instructional materials utilizing computers and conducted a dissemination experiment. Data

Iwere collected on the.costs and problems of conversion and maintenance of these materials

...for differing computer environments, and on faculty and student response to their use.

=CONDUIT is presently reviewing the results of the experiment and testing solutions to the

,,problems identified. Barriers to transfer and dissemination of materials have been grouped
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into technical, psychologickl,_andoinstitutional categorieS", and this phase will result in
'a published analysis of the problems and a set of guides designed to alleviate them. Sub-

sequently, CONDUIT will design a model for a national organization to facilitate exchange

r of computer materials.

The Southern Regional Network (see Figure V-T), based At the University of Texas in Austin,
represents the local CONDUIT site and includes both in-state colleges and high schools in
the Austin vicinity. Its,purpose is to-allow users access to CAI courseware that is avail-
able on the University of Texas CDC-6600 interactive time-sharing system (TAURUS). Through

this capability, remote users have 'access to wide variety of 'software. Eventually, this

network will be expanded through provision of Digital Equipment Corporation model PDP-KJ-10,
dedicated solely to instructional ptrposes, which can accomodate 64 terminals with the capa-

bility of expansion to 128 terminals.

General Background

LEGISLATIVE ASPECTS

,In the United States public edUCation normally is controlled and re gulated by individual
states, through state boards of education which operate under laws enacted by and appropri-
ations granted through state legislative authority. On a higher level, the federal' govern-

ment, under the authority Vested in Congress, is empOwered to impose and collect taxes,L_
duties, imports, and excises in order to pay debts and provide for the common defense and
general 1:elfare of the U_. S. (Denzan, 1971). The term general welfare has been interpreted
by the Supreng Court ag providing further, authorization for Congress 4-,o expend tax monies
directly related to this function-, which includes broad responsibiPity for public educa-

tion of the nation. Evidence of this interpretation can be found as early, as in the Ordi-
nances of 1.785 and 1787, which provided land grants from the public domain to individual

states for.thg maintenanee7pf public schools,-pu4240ant to the declaration that religion,
morality, and knowledge were necessary to good government and the happiness of mankind, and
that'schools and the means of edit-Calton-should therefore be encouraged.

In later years, many acts with similar intent were passed by Congress, such as the 1917 Vo
cational Act, the 1946 National School Lunch Act, the l'n8 National Defense Education Act,
and the Elementary and Secondary Education Act of 1965 with its subsequent amendments. In

fostering these acts, the federal government has had a major impact upon public eduction,
although in all instances, regardless of the federal agencies involved (e.g., National Sci-
ence Foundation; Office of Education, Department.of Health, Education, and Welfare), once
assistance has been given individual states in the form of monies, equipment, or services

for education, administration of the programs.has been conducted by the states involved,

and under state legislative acts or,law.= Selection and use of specific courses of instruc-

tion must be approved by the state legislature through its policy-making arm, the state
board of education, and in turn through its operations arm, the state educational agency.
Many states have statutes making mandatory the teaching in public schools of certain basic

subjects, e.g., state constitution, civics, or government. Apparently, the only limitation

as to the curriculum taught is that of the presentation of information which is specifical-

ly injurious to the health, morals, or understanding of the ordinary child [Meyer v. Neb-
raska 262 U.S. 390 (1923),].

Under the category of curricula are alsoincluded textbooks which must be approved. In most

instances, the legislature passes thig authority on to the state board of education. Supple-,

mentary materials such as audiovisual materials (films, filmstrips, audio tapes, slidesretc.)

fall into the categoq of textbooks and can easily be examined for adoption. However, with

thp advent of electronic courseware such as computer'programs, video tape programs, 3-D

laser holograms, and a host of other new and Sciphisticated teaching materials that require

more, expensive and more complex equipment to display or operate the program, adoption pro-

cedures have become more difficult. For example, the curricular material contained in com-

puter programs has not only the one dimension of professionally acceptable content, but also
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SOUTHWEST REGION EDUCATIONAL

, COMPUTER NE WORK

.P

1.. The University of Texas, Austin
5

2. Abilene Christian College, Abilene ,
,"

I. Angelo State University, San Angelo
4. Huston-Tillotson College, Austin
5. Rice University, Houston ,

6. St. Edward's University, Austin
7. Tex s Chri'stia'n University, Fort WOrth
8. Sou hwest Texas State University, San Marcos

19. Tex s Lutheran College, Seguin
10, Baylor University, Waco
11. St. Stephen's Episcopal School, Austin
12. Concordia College, Austin
13. Austin Independent School District High Schools

es

,s

Figure V-T
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instructional design, parameters which may include the pedagogical -elements of-kutoriaTpre-
sentation, simulation techniques, and built -in testing and scoring sections. Thus% the, task

of approval becomes more complex both for the legislature andJor the state board of educa-

tion, since thedecision involves buying not just a film and a projector, but rather a com-

plete program and a computer system or service as well...,

0.
The Texas legislature has been aware of the need for statutory control over educational-tele-

vision, and in 1971 enacted Senate Bill 149 (Public Sthool Television Instrudtional Services),

which provides budgetary support for ETV based uptIn-the average ddilpattendance of each

school. Unfortunately', no such act has been passed regarding computer-managed instruction,
and this problem is still being studied by the-Texas Education Agency on a long range basis.

One very difficult question yet to be resolved is that of standard copyright fdr computer

programs. While books or other - p'oprietary or original published-materials can be coPY-
righted,,the problem with respect to computers is" an altogether different one,.because,com-
puter, programs, although copyrighted., still may be incompatible with different systems, and

there-is also a lack of guidelines for creating and marketing programs. "Stealing " -of com-

,..

puter programs from other systems is not new in the field of data processing, and thb safe-

guards in use often do not stop unscrupulous individuals. As to the avaqability of com-
uter( based curricula, a large number of such curricula exist, some copyrighted, but these

tare d signed primarily for large, highly specidlized.systems such as the PLATO IV System ,

of the University of Illinois and the MITRE Corporation TICCIT System. The life expectancy

of computer courses to a great extent parallels that of books, which are revised'or updated

every three to four years, with new books wri.tten aften that period. Similarly, in relation

to the advent of cheap copying machines, a computer can duplicate a program on a magnetic

tape' in a matter of minutes.

Wit respect to die use of telecommunications as a transmission path for the'copYing,of com-

put r programs or video tapes, the copyright or "prohibited use restriction" still applies

to ducational institutions wishing to use such materials, and funds are required not only

fo the cost of the magnetic tape but for royalties and.laboe costs as well. Normally mate-

ri in the public domain (e.g., video program material funded by the federal government) in-

cu s only a one-time charge for a master tape, but programs must be closely examined to eli-

mi ate the possibility of a lawsuit if the material is commercially prOduced. When computer

prOgrams are copied on tape or cards, "replaying" them in a system can produce either record
(printed) or non-record,(visual display) copy; in either case, if the cycle is coOpleted,the.

copyright provisions regarding ownership of the material'go into effect',

To complicate the ma,tter further, the Supreme Court has ruled that if a motion picture is

projected upon a screen, it is not considered to have been copied. However, projecting the

image of a cuter programon a large televis.ion screen might possibly be interpreted as

copyiEFThe pr gram, and the question of video-projection copyright thus has yet to be de=

cided-UaFC-ourts. Furthermore, the matter of topyright infringement or liability for pro.:
grams transmitted via a CATV system still has to be settled by the Federal Communications

Commission and Congress. It is clear that, if teachers are to use new technologies and cur-

ricula involving electronically recorded media,-then the extent of their' unrestricted use in

the classroom must be clearly defined for telecommunications systems. In this connection,'

educational broadcasters are presently permitted to make no more, than twelve copies of any

works transmitted. The copies cannot be further duplicated and all but one must be astroyed

within five years after the date of the first transmission.

In summary, the use of copyrighted electronicallytrecorded educational materials via educa-

tional telecommunications systems is seriously impeded by present copyright 'vs. The consi-

derations covered in the body of this section all point either to a centralized program dup-

lication facility or to regional facilities using common standards, with each facility scru-.

pulously observing copyright regulations. (See also Chapter IV,'Software:on copyright.)

Proposed Legislation

The following is a summary of legislation relevant to the,PUrposes of this study whiCh was

introduced during the last session of the-Texas legislature.
k .
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Bill. House BiJ1 1445 introduced by McAlister on March 13, 1975. This,bill concerns
financial' support for,instructional television services for public school districts and
amends Subsection (b)Section 21.911, of the Texas Education Code as renumbeekd by Sec-,
tio'n 18, Chaptee 51,ikts of the 63rd Legislature, Regular SessiOn, 1973.

. I-1,, r .

Recommendation. 1 hat the annual :cost of te]evision,service programs provided la a
school district(be borne two-thirds by the state and One-third by the district, ra-
ther than equally by both, provided that the state's share of the cost does riot ex- .

. ceed $).50 (formly $.75) per pupil: Total costs will be.deterhined'on the basis
,,of Average Daily, itendance (ADA) of the district.for the preceding.school year.

.,
1, ,A : _

Status. This bil4 died in the House-4Committee on Public EdUcayon.
-,

' )Bili. Senate sin 60tintroduced by McKinnon on Marci-(10, 1975. T is-bill provides State
f

financial su,pport on a` limited basig for instructional television - /-rvices and equipment
and amends and renumbers Section 21.911 of the Education Code, ,ent led "Financial Support
for Instructional Television Services" and,based on S. 8..149.

-Recommendation., the initial recommendation is the same,as that of Houle Bill 1445
above: that theCosts_of television service programs providl. by a school district
be borne two-thirds,by'the state and one-third by the distri't, with the provision
that the stateis;Share not exceed $1.50 per pupil based on t e district's ADA for .

the-preceding ye ,..
Additional recoamendations are (1) thatischool districts pro'-'

;t.
Viding education l!television. programs to enrich classroom instruction also be eli-
gible to apply-foor state funds from the Foundation School Program for purChilite and
maintenance of,television receivers, antennas, and wiring4wiuhin he school.bOildings,

with the provftion ttiat the total cost to the Foundation School Program not exceed
one million Oilers for the next biennium; and (2) that any ucational public tele
vision. station- qualified by the, Texas Education-Agency as a ajor production cen-

ter13 be eligiOe to apply for grants for production of inst tional television se-

ries from the ,Instructional Television Production Filnd to be stablisheb under the
Foundation School Fund, with.the provision that the amount a4ropriated for the,for-
mer fund not exceed one million dollars for the next.4bienniu --- _-

Status. This bill went through Senate EduEation Committee-3TO but was'not heard be-
fore the sess4piended. .

t
4.

Bill. Senate Bill'''7iO introduced by Mauzy on March 13, 1975. -This bill declares public
policy regarding the non-commercial educational/putAic television statibns of Texas;
charges the Coordinating Board, Texas College andillniversity Systems, with the develop-
ment of educational /public television as approprI4e; and defineS its duties and powers

for this purpose. -f- ' ; .
&

.

Recommendatto The Coordinating Board will make "Coritinuting Education Grants" to
non-commercialteleyision stations; these grants will 'be based equaliy upon (1) a for-
mula develop4d;by the Coordinating Board and (2) a total"of non-state funded budgets

for each station. A minimum grant of $50,000 and a daximum of $250,000 may be made

annually to ach station. The Coordinating Board will make matcifirTruteire9-aprnsnr."
Grants!' to encies, institutions, on non-profit corporations to assist in the estab-
lishment of educational/public television stations in cities and regions of the state

not now rece,iving such service. These grants will be based on Coordinating Board
planning fog' statewide serviceLa maFimum grant of $100,000 may be made to any sin-

gle organizjtion. The Board will cooperate with the four statutory Information Net-

work Associations toward ,the evehtual establishment and operation of a statewide

-'edUcationaTpublic television network.
v.

I

Status. Th iti bill passed the Senate and went through the House Committee on Higher

laTZTion,":60-was not heard before the session,ended.
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Bill. House Bill 1576 introducedby ppicó on'tiarch 19, 1975. This bill seeks, to provide

finahcial-assistance fop computer information services through the Regional Education Ser-

vice Centers.and.amendsttbsections td) and (f), Section 11,33, of the Texas Education

'Code as amended. .
Recomendation. The Texas Education Agency will be responsible for developm ent and

implementation, of computer Qtyst2Ms to provide a common core of educational data on

all school districts in order to meet regional-and statewide needs in the areas of

planning, evaruatios, and accountability. The State Board of Education will budget

annually from the Foundation Srhobl Progra 0 -determined allotment for com-

puter services to be paid to eligible (u c, 03 tents determined in advance by

the'State Board) Regional Education Servi r , this allotment will comprise

.03% of the total cost of the Foundation Sc o :Program for fiscal years 1976 and

1977, .04% for FY 1978, and .W for FY 1979 and.each FY thereafter.

Status. This bill died in the, House Committee'on Public Education.

IMPLICATIONS

In surnary0, a large number of telecormunications networks are used either directly for or

in conjunction with public education in the state of Texas. These include voice telephone

(TEX-AN), radio broadcast, television broadcast, instructional fixed service teldvision,

community antenna television (coaxial cable),teletypewriter exchange (message handling),

and computer- assisted instruction networks. While these networks are continuing to expand,

both in size and in number, thispansion is taking place only in the larger cities, with

no provision made for any type of telecommunications services to the small, remote schools

with 50 or fewer students in grades K-8 or 100 or fewer in 9-12. This problem is a com-

plex one, and it must be analyzed in terms of telecommunications or related services-noir in

tale in the smaller school facilities, with a view to adapting these services to the newer

technologies. Such an adaptation might result, for example, in the use of independent

video tape playback systems or standalone (intelligent) computer terminals by students on

an individual basis. Basic assumptions which should be stated' at this point are as follows:

.(1) Every remote school, no matter how small, does have a telephone link to an out-

side commercial system;

- (2) Every school has U. S. Postal Service delivery to its facility;

(3) Telephone Cervices and/or facilities can be expanded internally by adding one or

more lines- to augment or supplement traditional teaching with teleprocessing tech-

niques.

Given these assumptions, several alternatives are possible fop provision of services to the

smaller schools, depending upon the nature of the instructional materials to be used. While

each alternative may vary in implementation according to individual school requirements, the

following will serve as examples.

Telecommunications Improvement

Narrow band (voice) telephony channels:
"ww% 4

/,
(1) The use of special filters to allow

4

a single telephone line to carry speech plus

duplex channell. This would permit the transmission of data via a CAI terminal

that could be linked by private line to the nearest Regional Education Service

Center time-sharing computer; without interfering with the normal administrative

purposes of the telephone.
/

(2) The use of slow -scan TV recordings transmitted from ip central source via telephone

V.-40
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lines to video (program) converter/recorders in isolated schools duting "off
hours" (midnight to 6 AM). It is assumed ,here that bbth price and operations
requirements for such a facility could be,met.

ecommunications Facilities

The most widely accepted method for reaching the greatest number of individuals within the
state is conventional television broadcast (omni-directional) coverage using high power
output transmitters. There have been several new developments.in this area, involving por-
table, two-way microwave communications systems which can link two remote points with m0-
tiRlexed voice channels, NTSC video, or digital data communications. In fact, such equip'
ment is now commonly used in emergency or disaster situations for the restoration of com-
munications. There are undoubtedly many firms manufacturing this type of equipment; how-
ever, the mention of one win suffice.for example here: the TERRACOMM Corporation por-
table microwave model with provision for up to 1200 voice channels and one video channel
or 12 Channels of high speed digital data communications. The advantage of a portable
system is that in times of 'emergency it can operate for a limited time (6-12 hours) on its
own batteries.as well as on conventional AC power. The unit can be set up very rapidly,
and once it is oriented and aligned it requires very little attention during operation.
Units can also be used back-to-back to extend coverage up to fifty miles (the normal oper-
ating line of sight distance is from 15 to 2o, miles). The home station for such a system
could be located at the nearest Regional Education Service Center, with the distant sta-
tions set up at points that could serve the schools in question. With a broadband trans-

mission capability the system would have the flexibility for handling: (1) live programs;

(2) real time remote program record4ng and duplication; (3) interaction of multiplexed
CAI terminals with the ESC computer; and'(4) two-way'tilk-back'programs for in-service
training or specialized instruction. Problems that must be considered in the use of this

type of facility are: (1) acquisition costs; (2) life expectancy; (3) frequency availabil-
ity and allocation; (4) maintenance; and (5) compatibility with existing CATV and ITFS sys-
tets for interoperability and switching.

Satellite Ground Stations

The use of fixed orbital sat ellites with inexpensive ground stationsfo; two-way transmis"-

sion of educational materials would b the ideal solutionfor remate school access; how-
ever, this type of facility wouldoecessarily involve a multi-state,consortium'systim of

coverage, coordinated through a federal agency such as NASA. or HEW. The concept is, howf
ever, practical, and the present state of the art would permit it to be implemented with

one qception: costs of the satellite itself are almost prohibitively high (40 million

, dollars for a.satellite such as Hughes builds Tor NASA, the ATS -6), although a ground

station can be bbilt for as little as S600. Attempts are being made at the present time

to bring together various states, federal agencies, and other interested parties in follow-

on efforts to provide an educational satellite after the ATS-F experiment terminates in

India. Mr. Rex lee, former governor of the trust territories in 'the Pacific. and former
chairman of the Federal Cotmunications Commission, is chairing this consortium; whose
meetings are scheduled to be held during 1975. Although Texas is not officially repre-

sented to date, this might be a worthwhile consideration in future planning.
4

The American Television and Communications Corporation is currently experimenting with the

possibi ty of presenting commercial pay television programs via satellite relay; the on-

going po3ect is described in greater detail in the chapter on Futures.

Other Alternatives

The current situation in Texas with regard to educational telecommunications networks As
that there are many types of networks, each possessing specialized capabilities, but
lacking the compatibility to operate together with the other networks in a single state-

wide facility. Most of the reasons for this incompatibility are technical ones, each of

which gust examined in terms of systems transmission standards, and since 90% of the
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existing'state networks are leased from one r more common tarriers it is doubtful that

anibnbiased examination Could be carried out

Additional considerations include:
1

Broadband Networks., In the area of broadband (video) networks it may be feasible to study
the cost of interfaCing,and ;4:G3.'1-ding a switchET video channel capability between the

Texas Telecomputer Grid.NetwOrk, TEpP, and TAGER for program interchange as well as live

broadcast of in-service teacher training programs at the various Education Service Centers.

A further refinement Of the S'witCh would allow for centralized duplication of video tapes

at one central source (e.g., KLRN in Austin), in order.to maximize professional quality and

minimize cost. 'Off-hour use of channels for transmission to other stations could also

serve as an alterhative method of program transfer.
A

Computer-Assisted Instruction. With the vast increase of interactive computer terminals ,

with dial-up (switched) capabi1ity to a central, processor, it is not infeasible for the

same technique to be used among time-sharing mini-computers for program transfer of CAI

instructional software materials via edata set switched voice line using 1200 bit per

second asynchronous transmission.. There is a dearth of CAI course materials in the state's $

elementary, junior high, and senior high schools, and the sharing of this 4latcrial among

Education Service Centers- on a dial-up basis Would be highly desirable. 0

0 .Community Antenna TV (CATV). The expansion of present commercial CATV systems to indepen-

dent school districts in remote areas should be investigated to see if two-way television

could be used as a means of providing both video and CAI services to the Regional Edu.pa-,

tio ervice Centers. .(The previous TEA study i? this area is becoming outdated.)

Tru Digital Data Transmission Systems. In addition to AT&T, many of the newer common

carrier firms such as DATRAN; Microwave Communications, Inc.; CPI,'Inc.; American Satel-

lite Corporation; and Western Union now offer true digital data transmission systems

which use pulse code modu4ation (Pc4.-techniques, assuring extreme accuracy in transmis-

sion. These sAtems should be investigated in terms of loweroLeriating costs and sys-

tem engineering practices.
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PRECIS
1 1-

The study of technology and telecommunications being used successfully in other
states cpuld.become an unwieldy undertaking, so the initial portion of this

chapter narrows its focus to a few states and a few unusual types of communica-
tions.

Data about educational telecommunications are presented and discussed for the

states of Alabama, Kentucky, Louisiana, and Ohio, selected because of some phy-

sical,'defilographic, or educational similarity to Texas.

The use of satellites in education is then discussed, with major emphasis on
the ATS-6, the most recent educational vehicle in orbit. Programs for the Ap-

palachian and Rocky Mountain areas and for Alaska are examined, and the overall

impact of satellite communications on remote areas is discussed. (A map show-

ing,Texas' remote populations is included.) .

A section on computer networks describes ne of the best inathe country, the

TUCC in North Carolina. Also included is4he ARPA,net, with charts showing

both the Reographic interconnections and Me.e4ctroniC schematic, and discus-

sion of the network's achievements.

(4,

A section on tethered communications describes the gas-filled, dynamic balloon

(aerostat) which lifts broadcast antennas to much greater heights than the usu-

al masts, thereby providing much greater coverage of potential receivers (near-

ly 50,000 square miles). The system has some shortcomings, however, and these

are also discussed.

Texas is compared with several other states in terms\of resources, population,

%and educational="yariables. The chapter concludes with some suggestions' about

methodologies,* use in other states Aich are worth emulating.

The contents this chapter are:
it

General T. VI-1

Educati6nAl Telxcomeunications p. VI-4

in OthOt States
Satellfte4lecqmmunicatiOns p. VI-16'

Computergatworks p. VI-21

-TethereCOommunications p. VI-24

Texas -- Comparisons p. VI -29

Summary ond Implications p. VI-31

BibliogrAphy p. VI-34



VI

, OTHERS' NETWORKS

GENERAL

.10

Many other states have begun to deal with the problem of developing some kind of statewide
telecommunications network; and some states have actually passed beyond the developmental
stage to implementation of their proposed systems. The experiences of these other states,
their planning methodologies, and the solutions they have selected,as most appropriate for
their particular situations should be examined for the,ir utility to Texas in planning .for
coordination of existing telecommunications resources. Accordingly, this section of the
study comprises information gathered aoout telecommunications activities now going on in
other states, along with some implications suggested by this information.

Prior to the study of specific networks in other states, a review was Male of the systems
operated, initiated, or planned by the various states. Considerable material on these sys-
tems was already available through the Texas Education Agency; however, since most of the
material was'from two to four years old, an effort was made to update it all. On the basis

of our initial studies it appeared that (including Texas): 38 states had an educational
commissiqn which exercised a measure of control or supervision on a statewide basis over
educational facilities, curriculum, and teachers; 25 states regularly (daily or weekly)
broadcast in-school educational T7 programs over one or more stations;,. 43 states had A
statb ETV Authori4 which eAerted some control or supervision of statewide educational
television facilities and programming; 24 of the above 43 states operated interconnected
multiple transmitter ETV systems (having more than one ETV station); 7 states operated
interconnected multiple 'transmitter educational radio systems; and 21 states were parti-
cipating in.satellite demonstrations.' (See Figure VI-A.)

In October, 1974, a letter explaining the purpose of this study was sent to each of the

other states. Similar letters were sent to'the Federal Communications Commission (FCC),
the Department of Health, Education, and Welfare (DHEW), the White House Office of Tele-
communicatlons, NASA, and the National Association of Radio and Television Broadcasters
(NARTB), among other organizations.' Briefly, our letters described the study and re-
quested the assistance of the various agencies in providing up-to-date information con-
cerning educational telecommunications systems and facilities, including both ongoing ac-
tiAties and plans for future development, that would be helpful to us. By mid-January,
1975, only 12 states, the FCC, DHEW, and NASA had replied to our request. Timc did not
permit the detailed follow-up that would have been required to obtain information'from.

the 37 states that had not responded to our'letter.

Of the 12 states answering, the. letter, Montana and Wyoming said that they had no state-
wide educational telecommunications facilities; Louisiana and Maryland indicated that they
were,in the process of implementing educational telecon.inications systems; and Alabama,
California, KentuCky, New York, Ohio, Pennsylvania, South Carolina, and Wisconsin pr,o7

vided current information on their existing multi-station educational telecommunicatit*

networks. Again, the lack of sufficient details in the information provided by\some of
the states and the time constraints of our contract dictated the further limitation or
the study of the educational telecommunications activitiet of the other states.

On the basis of innovat4on, technological advancement, geographic comparability, and size
of the network involved, the decision was made to limit th4s section of the study to an
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examination of what we deemed a representative sampling: the telecommunications facili-
ties of the states of Alabama, Kentucky,, Louisiana, and Ohio; the joint NASA/DHEW program
using the ATS-6 satellite for health and education experiments in the Appalachia, Rocky
Mountain, and Northwelt regions of the country; and the computer network for higher educa-
tion in North Carolina. Although they do not comprise an active delivery system within
any state at the present time, the section also examines and describes tethered communica-
tions (TT), a product.of TCOM Corporation, a subsidiary of Western Electric Corporation.

Definitions

'Instructional television (ITV). This term refers to all materials presented via television
to organized classes, regardless of grade level or'physical location. ITV may be broadcast

in one form or another; distributed by closed circuit television; or distributed by video
tape and cassettes. (Gulf South Research Institute, 1973)

Noncommercial television (NCTV). This term refers to programs broadcast by UHF or VHF sta-
tions which are licensed as noncommercial stations and whose revenues are derived primer-

ily from public sources. NtTV has a three-fold role:'

(1) To'offer instructional programs on the elementary, secondary, and college levels,
including adult education, vocational- techni .cal education, and extension service

programs.

(2) To presen t public affairs programs that inform the public ab out critical social

issues, or present new knowledge and/or technology.

(3) ATo enrich and enlarge the cultural and artistic horizons of the public by pro-
folding exposure to the works of gifted authors, artists, composers, musicians,
and others. (GUXSouth Research Institute, 1973)

Educational television (ETV). This term normally refers to ITV and NCTV.; thus, the de- 1

finition is in essence identical to the broad one given for NCTV above. (Gulf South Re-

s arch Institute, 1973)

Public broadcasti05 service (PBS). PBS was preceded by National Educational Television

(NET), which began operations as the Educational Television and Radio Center, an Illinois
corporation established in 1952. In 1954, the Center was, moved to Ann Arbor, Michigan.

NET was originally designed to serve as an exchange center for programs produced by mem-
ber stations; later, however, other program sources were included. The Public goad-
casting Act of 1967 led to the establishment of the Corporation for Public Broadcasting
(CPB), which initially coexisted with NET. Upon absorbing NET-in 1969, the Corporation
for Public Broadcasting established the Public Broadcasting Service (PBS), which is now
the sole nationwide interconnected program service for noncommercial stations. PBS has

recently completed the interconnection of all member NCTV stations, and has the capabil-

.
ity to provide programs on a 24-hour-a-day basis. The addition of other interconnections

will depend upon federal funding levels. (Gulf South Research Institute, 1973) j

Closed circuit television (CCTV). This term refers to a private, closed circuit cable
line owned or leased by the user for distribution of signals within the limits of the

owner's property. CCTV is used, for example, to carry signals from one building to an-

other on school campuses. The signal usually either comes from video tape or is pro-

duced live at a given location. However, it is also possible to receive broadcast signals

and distribute them through CCTV. (Gulf South Research Institute,.1973)'

Community antenna television (CATV). This term refers to the, transmission of television
signals by line or cable from aN,signal entry point to a hoMe, office, or campus. A

monthly rental charge is usually levied for this service. CATV does not originate pro-

grams, but only transmits existing signals. Distant signals as well as signals of lo 1
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origin may be transmitted, and the service usually includes several signals, among which

the user may make frequent changes. (Gulf South Research Institute, 1973)

Instructional Television Fixed Service (ITFS). This term refers'to the frequency range

of 2500-2u:i0 meganertz. There are 31 channels within this range open for educational and

othp- institutions. The Federal Couniunikations Commission (FCC) limits ITFS signal power; k

therefore, the transmission distance is relatively short (five to twenty miles). To re-

ceive ITFS sign .als, a special receiving antenna and converter are necessary. ITFS may be

characterized generally as point-to-point transmission, in contrast to the omni-directional

broadcasting of commercial TV stations. (Gulf South Research Institute, 1973)

Computer - assisted instruction (CAI). This is the technique of using a computer prOgram,

together with necessary central, and terminal eqUipment, to aid the student in the learning

process. It usually deals'with a form of individualized instruction; most instructional

programs are designed to permit the student to progress at his own best rate, and to have

the computer keep records of each student's progress and standing. (Higginton, Swanson,

and Love, 1969)

Computer-managed instruction CMI . This is a method of using a.c mpu r, not only for

instruction of the student, but also for handling performance recor s, handling curriculum

files, grading tests, etc. Alsothe computer may be used for sche using of non-computer

media and teaching processes by automatic data processing techniqu s. In short, the com-

puter performs manyitasks of a management nature for the teacher, as well as performing

most of the functions of CAI. (Adapted from Hirgginson, Swanson, and Love, 1969)*

ED ATIONAL-TELECOMMUNICATIONSIN OTHER STATES ,

Alabama

Educational telecommunications facilities in the state of Alabama include a 12-station pub-

lic broadcasting systeeextended by 26 community antenna television (CATV) systems, under

the direction of the state of Alabama Educational Television Coaimission, and eight ITFS

systems, which are operated in support of the Jefferson County Board of Education (2 sys-

tems), the Board of Education of Birmingham (2 systems), the Etowah County Board of Educa-

tion at Gadsden (2 systems), the City Board of Education of Huntsville (1 system), and

the Board of Trustees for the University of Alabama (1 system).

Created by the State Legislature in 1953, the Alabama Educational Television Commission

(AETC) has the responsibility for the growth and development bf a free and effective pub-

lic television service in Alabama. Five commissioners are appointed by the governor and

approved by the state Senate. No_two-commissioners may reside in the same congresAional

district and each serves for a term of ten years, with the terms overlapping. ?he com-

mission is responsible for the opPrAtion of the entire network, including programming, en-

gineering, and public informatio_ vities.

Network description. Physical facil....ts of the Alabama Public Television (APTV) system

include nine transmitters, three translators;* seven production studios, 26 community an-

tenna television (CATV) systems extended to 16 counties, approximately 2,000 miles of

state-owned and state-operated microwave link, and two color remote vans owned and oper-

ated by the APTV and available_for use by all stations. The nine transmitters and three

translators are all litensed to the Alabama ETV Commission. (See Figure VI-B.)

*Further references for this chapter are grouped by section at the end,of the chapter.

**A relatively low power factiity-forproviding services to a limited area. A translator

Cannot originate programming, but can only repeat the signals it receives from A tole-

vision station, by,amplifying them and changing their frequency ("translating" them) to

another channel for re-broadcast. The facility functions automatically,. and-thus can be

operated unattended. (Gulf South_Research Institute, 1973)
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The network staff includes general manager, assistant manager, director of programming,
assistant program director,, director of records and bookkeeping, director of engineering,
assistant en ineering director, director of promotion, traffic director, three network
headquarter engineers, two district engineering supervisors, three microwave engineers,

40, engineers nine,transmitter sppcialists, and seven secretaries. There are approxi-

matyy 200 ployees connected with the seven studios.

Network programming. The final responsibilj.ty for making program schedule deciSions

rests with the Ujrector of Programming for the Alabama Public Television Network (APTN).

The ITV Coordinalor in the State Deiartment of Education (SDE) provides to the Director
of Programming each year a, scheduleof ITV programs which are in accordance with the SDE

prescribed course of studies in the classroom. The SDE and APTN undertake` constant

ation and review in order to up-date all ITV programs, 5Y replacing individual programs
within a series, by redoing the series, or by providing new television material as need

or intergst arises. The ITV Co4rdinator of the SDE and the APTN have a four year de-
velopment and review plan, thus allowing adequate production time for a new ITV series.

Ninety-seven percent of the total area of the state can receive the signal telecast by
the APTN, which operates from 8:00 AM to 11:00 PM Monday through Saturday,'and from

1:000PM to 11:00 PM on Sunday. The summer schedule is much the same except that there
is no in-school schedule; therefore, sign-on Monday through Friday is at 2:00 PM. This

schedule starts on June 1st and ends on September 1st of each year. The in-school- sche-

dule run's from September to June of ifath year, with operating hours from 8:00 AM to 3:00

PM Monday through Friday. - _____

About fifty-five percent of the programming is produced locally in Alabama studios; the

balance is provided,by program acquisition and PBS. There are no TV teachers allocated

to the production studios, nor are there any on the-payroll. TV teachers are used dn'an

tindividual basis, depending on the needs of a particular series, and are provided frlAm a

A'ficlass" of teachers, capable of teaching the subjects or series in question. They work on

a reduced time basis:and then return to classroom duties when they are finished. With

-production studios s4tuated throughout the state, teachers with particular skills are

cataloged and assigned according to specific geographic locations.. Software specialists

are provided by the" 4DE to meet the heeds of the studios.

Funding. The Alaba fiscal year starts on October 1st, with funding on a biennium basis..

Financial supportfo the APTN is provided through state legislatbre appropriations. APTV

does not hold auctio s nor sell subscriptions to raise funds, but does receive occasional

grants for equipment from the Department of Health, Education, and Welfare, which prwiided

$700,000 in the bienrlium 1973-1974. A CPB Community Service Grant of $163,000 was also re-

ceived in this time period. Capital investment in the APTN facilities is S5 million for

hardware; the total system is worth $40 million. The operating budget for the biennium

1972-1973 was $1.5 million, with 52.005 million allocated for the biennium 1974-1975 and

$4.7.94 million for 1976-1977. '

Future plans. There are no plans to expand the system. Current plans call only for the

system to be upgraded, gnu most of it is about 21 years old and hence outdated. The pro-

jected biennium budget fAr',1976-1977'indludes a request for $600,000 for the replacement

of two TV transmitters; Nvever, Mr. R. E. Dod, General Manager of APTN, was not confident

that the funds would be 600roved. Mr. Dod also advised of plans to replace all TV cameras

with color cameras in order to be competitive' with other programs.

Effectiveness of network. 'T e APTN reports experiencing serious problems with the UHF fre-

quencies assigned. These pr lems are caused by the signals being blanked out in the moun-

tainous areas of the northerri;part of the state; resolution will require the addition.of

more translators. A cable syitem is currently being built into the city of Jackson, where

a translator will be installed

The APTN is now viewed by over 500,000 students in 1,050 school buildings who watch at

least one network program weekly' In some cases, students may watch two or more programs,

but statistics on this are not a?,ailable. The ApIN is audited about every two years.
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ITFS systems. The ITFS systems operated within the state are not part of the APTN; how-
.

ever, the stations all receive video-taped APTN programming onan open-circuit pickup for
retransmission within their own systems on a time delay basis. This procedure has the
concurrence of the Alabama Educational Television Commission and is specifically autho-,
rized in the enabling legislationof the AETC. In addition, the studios of three of the
ITFS systems are under contract to the APTN. ITFS systems operate within the state as

follows:

0) The Birmingham School System operates one originating station (KZW -55) and one
relay station (KLC-77), transmitting 105 hours a week from two studios, over

loyr channels, to 96 school buildings: Ten percent of the programming is local.

Programming includes direct instruction,.supplementary instruction, enrichment,
in-service education, film distribution, administration, and seminars. Four

part-time TV teachers are used.- The total plant investment is $512,309, and
the yearly operating expense comes to $75,000.

_ (2) The Jefferson County Board of Education operates one originating station (KIP-
47) and one relay station (KIP-49), transmitting 50 hours a week from one stu-

.
dio, over two channels, to 890school bOildings. The programming, less than ten

percent of which is local, is viewed by 36,000 students in 956 classrooms.
Programming includes supplementary instruction, in-service education, film
distribution, administratien, and seminars. Total plant investment is $325,000;

yearly operating expense is $65,000. .

(3) The Etowah County Board of Cducation (Gadsden) opeiates one origina ng s tion

(KC1.63) and one relay station (KWV-56), transmitting 15 hours a we k from one
`stddio,over two channels, to five school buildings. More thad 75 p rcent of

the-programming is local, and it is viewed by 4,000 students. Prog amming in-

cludes supplementary instruction, enrichment, in-service education:, and semi-

nars. There are five full-tiMe TV teachers: The total' plant investment is

$182,863, and the annual operating budget is $210,600.

-(4) The HuntsvilleBoard of Education operates one originating station (KRU-75),
transmitting 75 hours a week from one studio, to 29 school buildings. Between

10-25 percent of the programming,which is viewed, by 30,000 students in 950

classrooms, is local.. Programming includes supplementary instruction, direct
instruction, enrichment, total teaching, "in - service education, film distribu-
tionorientation, administration, and seminars. Twb full-time and two part-

time TV teachers are used. The total 'plant investment is $278,300; the annual'

operating budget is $80,000. ,

(5) The Board of Trustees of the University of Alabama operates one originating sta-
tion (WBN-31) on campus to classrooms of the University of Alabama at Birming-

ham. Total plant investment is $80,987,1with an annual operating budget of

$33,500.

Kentucky
j c,

Educationa elecommunications facilities in the Commonwealth of Kentucky include: an 18-

station educational television network interconnected by closed circuit links with 13. com=

munity colleges and seven university studios., under contract by the Kentucky'Authority for
Educational Television to the State_Sard of Education, and two ITFS systems, operated in
support of the Owensboro Vocationa sCchool and the Board of Education of Paducah Indepen-

dent Sdhool District,

The Kentucky General Assembly, in 1962, passed bills authorizing the State Board of Educa-
tion to lease educational television facilities from the Kentucky Property and Building

Commission; enabling that commission to issue revenue bonds for the purpose of constructing
ETV facilities; and establishing the Kentucky Authority for Educational Television, a public

VI-7
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agency and instrumentality of the Coumonwealth, which operates these facilities by con-

tract with the State board of Education. The Kentucky- EducationAl Television Network_

(KET),was commissioned in 1968,

Network description. The KET includes 13 transmitter sites; five translator- sites; a-

35,000 square foot Network Production Center (NPC), located in Lexington on )and donated

by the University of Kentucky; and seven college and University studios interconnected

with 13 coununity colleges and _the KET network.NPC by closed circuit network links'.

Distribution of the TV signal from the NPC to all transmitters and the closed circuit

network is through contract with the common carrier. The KET can be segmented into five

separate regional feeds. (See Figure VI-C.)

Network programming. Programming is under the'direction of the Kentucky Board of Educe-

tion (b0E). About ten percent of the programming far the KET is generated within the

state. Approximately 98 percent of this local programming is generated by and from the

NPC, with the seven university studios, which are used almost exclusively for on-campus

programs, contributing not more than two percent of the network progrpms. PBS network

programs account for about 33 percent of total state programming. The balance (about 57

percent) is shared between program,acquisition (tapes and cassettes) and in-school pro-

graMs.

Each of the 13 universities has been or will be given $200,000 worth of equipment

by the Authority, under the condition that each provide a suitable studio and an adequate

staff, subject to Authority approval. Use of the studios will be determined by each of -

the schools, but service to the campus and training of future teachers is of paramount

importance to the Authority.

The KET provides instructional programs designed to supplement local teaching in nearly

1,400 schools located in more.than three-quarters of the state's 195 school districts.

All programs are carried statewide, and cap be seen in homes and schools. over VHF and '

UHF outlets. The KET has a first and absolute_ commitment- -aid to the classroom teacher.

Educational programs for the Network concentrate, for the most part, on the elementary

and secondary school levels, although there is also a full schedule of daytime progr'ems

for the prs-schooler. Programs are provided in all subjects for which support is criti-

cally neededscience, social studies, foreign language, music, art, literature, history,

and government, Late afternoon programs include college 'credit courses, courses for con-

tinuing professional education in field4 such as medicine, law, and business, and child-

ren's programs such as "Sesame Street." Programming is also available in the areas of

vocational training, literacy training, and employment information; additional coverage

includes health, public safety, enrichment programs, and in-depthireports on national

and world affairs.

The Department of Education has a field staff of five people who travel constantly through-

out the state, conducting workshops and doing some work with teachers on a one-to-one basis.

These activities conbrise the primary utilization efforts toward in-service training. About

70 to 80 percent of the student teachers are taking classes in instruction about the KET,

held at the NPC headquarters in Lexington and lasting approximately 2 to3 hours each.

Funding. Financial support for the KET itself js provided by the issuance of bonds, by Com-

monwealth General Assembly appropriation, and by NEW grants. Each individual school pro-

vides its own antennas, converter, and internal distribution system. Capital investment

in the KET is $10.7 million. The FY 1975 (effective July 1, 1974) operating budget-is

$3.7 million, with the budget for FY 1976 projected at $4.0, million.

Future plans. The KET is designed to be the backbone of an expanded telecommunications

system, with provisions presently existing for two'transmitters at every station site.

KET will eventually become a 26-station operation, with a second bank of outlets that,

will beam courses primarily to high.schools and to adults studying at home.
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'Effectiveness of the network. Mr. 0. Leonard Press, Executive Director of KET; advises

that they _ye having technical proble:-s with the UHF frequencies.. Kentucky has joined a

UHrlobby uijiashington to encourage granting of educational frequencies in the lower fre-

quency spectrum. The problems with the UHF frequencies are primarily due to complete

blockage of the signal in the mountainous areas. A parallel problem is posed by the orien-

.
tation of the antennas; this problem'is a continuing ono, with complete resolution improba-

ble

Mr. Pi4ess was extremely pleased with the favorable response by school administrators and

teachers to the KET. He stated that 95 percent of the schools are now tied to the .KET and

that they are totally committed to the system. The five percent of the schools uncommitted

are primarily those which are unable-to receive the KET signal.

ITFS systems. ITFS sysems operate within the Commonweplth of Kentucky as follows:

(1) The Owensboro vocational School operates one originating station (KBK-71) trans-

mitting from one studio over two channels to 10 school buildings, and viewed-by

approximately 3,000 students in 100 'classrooms. Between 25-50 percent of the pro-

gramming is local; programming includes supplementary instruction, enrichment, in-

service education, film distribution, and orientation. TV teachers are not used.

'
The total capital investment was $289,000, and the annual operating budget for

1971 was $14,306.

(2) '''The Board of Education of the Paducah Independent School District operates one

originating station (KGA-28), transmitting 22 hours a week from one studio over

four channels to 14 school,buildings, and 'viewed by 5,000 students in 161 class-

rooms. Less than ten percent of the programming is local. Programming includes

enrichment, total teaching, in-service education, testing, orientation,
and film

distribution._ TV teachers are not used. The total capital investment was .

$158,224; the annual operating budget for 1971 was $45,250.

Louisiana

Educational telecommunications facilities in the state of Louisiana include: the Louisiana

Educational television Network (LETH.) run by the Louisiana Educational Television Authority,

with facilities that are just becoming oPerational;and one ITFS system in support of the

State Board of Education at the University of Southwestern Louisiana in Lafayette.

In 1971, the'Louisiana Legislature passed. an act authorizing the establishment of the Louisi-

ana Educational Television Authority (LETA). This Authority may lease, purchase, construct,

own, operate, manage, and be the licensee of educational and public television and radio sta-

tions,production centers, and all related equipment and facilities for the production and/

or transmission of open circuit, closed circuit, and any other means necessary to provide

complete network coverage. The Act 41so provided for the consolidation of all existing state

agency telecommunications networks and diref.ted that they be placed,under the direction of

the LETA.

Netadescription. The Louisiana Educational Television Network will eventuallyInclude

four UHF and two VHF stations; one UHF translator; a production center in the Department of

Education building in Baton Rouge; TV studios, currently partially completed, at 14 univer-

sities and colleges throughout the state; one'mobile studio; a closed circuit TV loop con-

necting the Department of Hospitals in Baton Rouge with theten cha-rity hospitals of the

state; and closed circuit microwave:and other related facilities. Currently, the LETN in-

eludes the production center in Baton Rouge and the 14 partially completed studios in the

universities andcolleges of the state. The first station,tchannel 27,.Baton*Rouge, Oat

scheduled to be commissioned in May-June 1975.' Effective July 1, 1975, the ten charity

hospitals and'the Department of Hospitals studio% incorporated in the closed circuit hos-

pital loop, were to be integrated into the LEIN. Before September 1975, channel 27 will

be interconnected with channel 12, New Orleans, and the latter station wjll.be,brought
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into the LETN. Monroe, channel 13, will probably be commissioned irrNovernber, 1975, fol-
lowed by Shreveport in March, 1976. The rest of the stations scheduled for inclusion in
the LETN will be commissioned in accordance with a schedule still to be determined. (See

Figure VI-D.) .

Network programming. The State-Department of Education (DOE) will have sole responsibil-
ity for and control over the preparation, content, and programming of all instructional ,
television programs sed to supplement elementary and secondary education curricula in
the schools of the s ate, and will have priority as to the scheduling of televisioR during
school hours. Initi 1 planning calls for programming ten hours a day, :ix days a week,
starting in September, 1975, with about five percept of this programming to be live. All

the ITV programming will be on videotape. The DOE plans to use TV teachers, but has no
firm figures for the total number to be employed when the system is fully implemented.
DOE is currently producing a series of 18 fifteen-minute blingualipicultural programs,
centered on the "Acadian" part of the state. Heaviest emphasis in the months to come will
be on programming for K-7'(estimated at from 63 to 65 percent of the total programming),
with the balance concentrated primarily on grades 8-11 and smaller amounts of programming
for grade 12 and the university levels. DOE plans to provide full color capability to the
college studios et the earliest possible date, with provision for them to produce their own
programs for campus and nefaork presentation, although it should be noted here that the
College Board is responsible for all college,level courses.

1.

The Louisiana Educational Television Authority (LETA) will have responsibility for and con-
trol over all public television programming. Initially, not more than six to seven percent
of the ITV and public programming will be produced locally and distributed on video tape.
Sixty-five to seventy percent of the public programping will be provided b!, PBS and the
Southern Educational Cormunications Association (SECA).

The Department of Hospitals (DOH) will have responsibility for and .control over the pre-
paration, content, and scheduling of all health and medical programming. The DOH present-
ly has a regular in-service training schedule for nurses, interns, and doctors. Program-

ming can originate from any of the ten charity hospital4; however, most of the program-
ming comes from the Department of Hospitals in Baton Rouge, with a small amount from the

e Earle K.. Long Hospital there.
,

., .

Funding. The 1972 Legislature authorized the State. -Bond Commission to issue up to $6.1
million in general obligation bonds to provide the state's shire of capitalfunds for the

LETN. ()HEW will match the funds Provided by the state, so that the total capital invest-
ment will be $12 million, FY 1975 operational funds (available July 1, 1974) for the
Bato'n Rouge station (channel 27) were estimated at $35,260, with another $549,904 for the

production center. Oper4tional funding for the LETN in FY 1976 is $2.5 million. This

funding includes $1 million from the DOE, and provides "seed money" for one TV monitor
in each school, salaries for an IT/ Utilization Team, money to purchase TV programs, and
materials for training purposes (e.g., video tape machines). The DOE is also seeking

federal funds for the purchase of additional equipment. One problem that has recently
surfaced concerns a reordering of the priorities for federal matching funds by DREW.
Mr. O. Pat Morgan, Program Development Coordinator of LETA, says that DHEW currently
gives first priority to updating existing facilities, with a lower priority assigned to
the building of new facilities. This recent change in DREW policy has made LETA rather
hesitant and a little anxious about obtaining matching funds in accordance with state

needs. LETA is currently considering going.to the state legislature, after the current
budget hearings are completed, and asking for the necessary funds with the recommendation
that the legislature,not wait for DHEW. .

Future Plans. LETA is exploring the possibility of a consortium of colleges for the pur-

.
pose of scneduling the campus programming somewhat along the lines of the commercial net-

works, i.e., providing local blocks of prime time, for use as appropriate'to satisfy com-

munity needs. LETA has no current plans for expanding the LETN beyond those which are

how being implemented.
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Effectiveness of Network. Data on the LETN is not available. A 1971 survey by Gulf
Touth Researcn Institute lnpitmtedmIncreasing use of CCTV and ITV involving more than
8,000 students, with more use expected in subsequent years by eight of the eleven uni-

versities surveyed. Faculty.intere%t in CCTV and ITV was rated high by the same eight

Schools. Similar results are expected when the LET is fully implemented.

ITFS systems. The single ITFS system operated by the state Board of Education at the
University of Soutnwestern Louisiana has one originating station which transmits program-
ming on one channel to the campus buildings and is viewed by 4,303 students, The GSRI
survey referenced above indicated that greater use of TV was projected for the future.
Faculty interest was also rated high for the ITFS. When the LETN station at Lafayette
is commissioned., the programming will_be extended to the ITFS station by cable. Total

plant investment is $129--,000, and the FY 1975 operating budget is $40,000.

Ohio

The educational telecommunications systems in, the state of Ohio include ITFS systems oper-
ated by the University of Cincinnati, the gount Vernon City Schbols, and'the Parra Board
of Education, Parra City School District; a 12-station open circuit educational television
netork; and a four- station closed circuit hospital television network. The stations are

all independently merated and funded. The Ohio network differs from thosaof other
states in that a legislative commission charged with r ponsibility for. the network was

not established until after seteral stations had alreiEY been commissioned. In addition,,

this Commission is charged with coordinating these autonomous activities.

Established by the General Assembly of the State of Ohio in 1961, the Ohio Educational
Television Network Commission consists of eleven members, one of whom is the State Super-
intendent of Public Instruction and another of whom is the Chancellor of the Ohio Board

of Regents. The other nine members are appointed by the Governer with the advice and

consent of the Senate. The tern for each member is four years. All serve without pay
but are reirbursed for actual and necessary expenses while on official business of the
Commission. The Commission is authorized to own and operate, or to- contract for, trans-
mission and interconnection facilities for an educational television network; to estab-
lish standards for interconnection facilities used by the Commission; to enter into
agreement with noncommercial ETV stations for transmission to tne stations of identical
programs for broadcasting either simultaneously or through the use of transcription
discs, tapes, or film; and to determine programs to be distributed through the Ohio Edu-

,

cational Television Network (OETU).

Network description. The OETN includes 12 working channels licensed to colleges, uni-
versities, school districts, and educational television foundations; one more channel
(channel 49, Akron) to be activated; a closed circuit television network connecting the
'Ohio State University hospital in Columbus with the hospitals in Athens, Nelsonville,
and Gallipolis; and a hetwork Operations'Center (NOCj, centrally located in Columbus.

(See Figure VI-E.) The UOC serves to collect television signals from any of a variety
pf sources, both in-state and out, and to distribute them from loprder to border, making
statewide coverage a reality. The NOC is designed not only to provide simultaneous sig-
nals-to all stations, but also to record and store programs for later broadcast at each
station's convenience, and to assist in dubbing, editing, and assembly of video tapes,

films, and slides.

'Network Orocrarming. Daytime programming on Ohio'network stations i5;primarily.dedi-
cated to in-scnool telecasts and is.scheduldd in accordance with the wishes of each sta-
tion's instructional TV fox:dation, which is made.mp of schoolteachers and executives,
and an ITV coordinator from the station. Programs in mathematicsi literature, social
studies, science, physical education, and art, designed for grade'levels K-12, are in-
cluded in each station's daily schedule:

While educational and instructional TV are its primary concern, the network also is in-
volved in the.Ohio Valley Microwave Television System, which connects hospitals in
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Gallipolis, Athens, and Nelsonville by closed circuit TV with the University Hospital in

Columbus via the Ohio Network's microwave link between Athens and Columbus. The system

provides an immediate, comparatively low-cost means .of the advice of a distant

specialist for a diagnosis or in the event of an emergency when timing is critical. It

also provides a means for the continuing education of health professionals who otherwise

would have to use valuable time travelling long distances to attend seminars, conferences,

and formal courses in order to keep up to date with the rapid advances occurring in medi-

cine.

In the relatively short time it has been in existence, the NOC has received numerous re-

quests from other state agencies for assistance in planning programs. The proposals have

ranged from developing training films for National Guardsmen to orienting new employees,
making state recreational areas better known, and rehabilitating wayward youths. Addi-

tionally, individual stations telecast their city council meetings or local high school

sporting events. They also air "how-to-do-it" programs on cooking, sewing, auto mechanics,

flying, and gardening. 'They both originate their own programs and acquire programs from
the Ohio Network, from_other Ohio stations, or from national and fregional networks or lib-

raries. The Public Broadcasting Network is one such source whicK provides the bulk of pro-

gramming seen each eveningJm most stations. Many of the instructional telecasts aired on
network stations areproduced by the affiliates; others are obtained from other state agen-

ties or from other states.

Network funding. Capital funding information is incomplete since the stations are all _in-

dependently chined. Available information shows Dayton (station WOET, channel 16) funded

at $631 ,000; Lima-Bowling Green (station WGBU, channel 57) at 5700,000; Portsmoutb. (sta-

tion WBPO, channel 42) at 5729,000; Cambridge (station WOUC, channel 44) at $741,812;

Columbus (station WOSU, channel 34) at 5522,722; Alliance (station WNEO, channel 45) at

5851,000; and the-Network Operations Center in Columbus at 5875,708. Operational funding

for the Network-is on a biernial basis. The budget for the biennium 1974-1975 is 51.8

million, which includes 5300,000 for maintenance of the microwave system.

Future plans. These plans include the addition of translators in the southeastern part

of the state to overcome signalloss in the mountainous regions there. NO date was given

for implementation.

Network-effectiveness. Effectiveness has not been formally determined, although Mr. Dave

L. Fornshell, Executive Director of the-Ohio Educational Television Netwdrk Commission,

feels that the Ohio net,.ork has been well received by the schools and the communities.

ITFS systems. ITFS systems within the state which operate Separately from the OETN are

set up as follows:

(1) Thee8oard of Directors of the University of Cincinnati operates one station

(KHX-47) for 12 hours a week over one channel, from two studios, to five school

buildings on ca-:,us. More than 75 percent 8f the programming is local and com-

prises enrichment programs and .in- service training. The total plant investment

is $17,054, and the annual operating cost is 547,371.

(2) The Mobnt Vernon City Schools operate one.station (INT-69). Programming infor-

mation for the station is not available.. The total plant investment is $12,900;

the annual operating cost is 510,000:

(3) The Parma Board of Education, Parma City School District, operates one originating

-
station (KNZ-60) and one relay station (WGM-96) 43 hours a week from one studio,

over one channel, to 30 school buildings. Programming is viewed by 25,000. stu-

dents in 210 classrooms; three TV teachers are used. The programming, more than

75 percent of which is 'Toni, includes supplemental instruction, direct teaching,

enrichment. in-service training, testing, film distribution, orientation, administra-

tfon, and seminars. The total plant investment is 5200,000, and the annual

operating budget is $90,000.
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SATELLITE TELECOMNICATIONS

NASA's Applications Technology Satellites (ATS) comprise one of the largest groups of a

single-class of satellites to be spaceborne at the same time. The ATS satellites allow

for numerous different space and earth studies is well as for experlmentation withsad-

vanced satellite co-zunications technologies.
Four experiments which are applicable to

this study involve the use of the ATS-1, ATS-3, and ATS-6 satellites to demonstrate the

principle that space vehicles can do certain complex, large-scale jobs that cannot be

performed as well, if at all, by earth-based systems.

Basically, these four experiments are intended to demonstrate the feasibility of using

ATS-1, ATS-3, and ATS-6 satellites to beam audio and video signals directly to hospitals,

schools, and commJnities in isolated mountainous areas of the United States. (See Figures

VI-F and VI-G.)

(1) In the Appalachian Mountain region, elementary and secondary school teacheri re-

ceive in-service courses in career edOcation and in the teaching of elementary

reading. They can also request and receive specialized reference information

via satellite.

(2) In the Rocky Mountain region:junior high students are receiving a course in

career education, and adults are able to view some evening programs on topics

of interest to them. Also, teachers in that area, instead of having to order

videotaped materials for their classes months in advance, can order materials

on a large number of subjects from a video tape collection in Denver and re-

ceive the materials within days via satellite.

(3) In Alaska, people who live in villages th4t can be retched only by airplane,

and than only when the weather is good, have a chance to learn about other peo-

ple and cultures in the4r state.. They receive several series of educational

programs in village schools and have * PBS link with the contiguous 48 states.

(4) In the states of Alaska and Washington and in the Appalachia regions, concur -

rent- demonstrations in expanded health communications are also being conducted.

In Alaska, the exaMining rooms in two small clinics at Fort Yukon (population

630) and Galena (population 425) have been equipped with comprehensive terminal

facilities for communicating with viewing pnysicians at the Public Health Ser-

vice Hospital at Tanana, Alaska, which also has a comprehensive terminal. In

addition, the University of Alaska at Fairbanks is linked with the University

of Washington at Seattle, which is in turn linked with medical facilities at

Omak, Washington. In the Appalachia region, ten VA hospitals are participating

in the VA program for exchange of medical information:

ATS Spacecraft and Ground Stations

In geosynchmonous orbit over the GalPagos Islands at 94° West Longitude, the ATS,6 space-

craft is the rost complex and pmerful communications system developed in the 15-year his-

tory of communications satellites. It is capable of generating multiple frequencies,,di-

verse,beam paths, and high poser levels. The heart of the system Cam-prises a multi-fre-

quency transponder, a redundant transmitting/receiving device containing six receivers -

and nine transmitters capable of operating on about 20 frequencies ranging from 136 MHz

to 6 GHz. All the transmitters and receiving units
and cross-strapped, making the system

analogous to a switchboard. For the healtn education telecoMmunications (HET) experiments,

ATS-6 relays two separate color TV signals, each accompanied by four voice channels. The

ATS-1 and ATS-3 spacecrafts amused for two-way voice and.data transmissions in support of

ATS-6 during these experiments. Each of the two ATS-6 transmitters bounces a signal off

the parabolic reflector to produce a Southern beam and a Northern beam, forming a gigantic

*footprint" on the earth's surface. Because of the earth's curvature, each of the foot-

prints varies in size at increasing-latitudes. The footprints are approximately 300 miles
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ATS -6 HET*FOOTPIUNTS IN ALASKA/NORTHWEST

(SATELLITE AT 94° WEST LONGITUDE)

LEGEND

0Control Station

ASitellite Ground Station (Education)

()Satellite Ground Station (Health)

94°

'HEALTH-EDUCATION TELECOMMUNICATIONS EXPERIMENT'

Figure VI-G
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in diameter at the equator; about 300 miles wide by 500 miles long at about 35° North Lati-

tude; about 300 miles wide by 600 miles long at about 43° North Latitude; and about300

miles wide by 900 miles long at about 58° North Latitude.

On commend from the ATS Operations Control Center at Goddard Space Center, Maryland, and s

transmitted from the ATS ground stations at Rosman, North Carolina, or Mojave, California,

the spacecraft can be repointed, and the transmission "footprint" shifted from one axis to

another. About five minutes of maneuvering are required to change the viewing axis from

the Western to the Eastern footprint for the Rocky Mountains region, and abobt 15 minutes

to shift the axis from the Rocky Mountains to Applaehia or Alaska. Network dis&ipline

for all the NET transmissions is being maintained through a Network Control Center at Den-

ver.

The ground terminals used in the HET experiments represent the design of Depver-based

Satellite Technology Demonstration (STD) engineers, who have developed antenna/receivers

costing about 54000 apiece, the lowest priced equipment of this type ever produced for use

in the United States, although when the ATS-6 moves to India this year ground terminals

costing only S500 apiece will be used. "Intensive Terminals" (IT's), having a two-way

broadcasting capability, and "Receive-Only Termina)s" (ROT's), which can receive the satel-

lite signals but not communicate back through the satellite, are being used. Sixteen sites

in 13 states in the Appalachian Mountain Region are participating in the education experi-

ment, and ten VA hospitals in the Appalachian Region are participating in the health ex-

periment. Nineteen sites in Alaska and two in the Pacific Northwest are also participating

in the educational and health 'programs. Sixty-nine locations in eight Western states have

terminals installed for the Rocky Mountain experiments; of nese installations, 24, all at

schoolt, are IT's. Forty-five are ROT's, 32 of which are located at rural schools and 13

at public television stations.

Education Experiments

The Appalachia Project has been developed by the Appalachia Regional Commission (ARC).

The ARC, selected Regional Education Service Agencies (RESA's), and the University of Ken-

tucky are participating.in the satellite project. During the 1974-1975 school year, junior

high and senior high teachers have been offered, by satellite, in-service training courses

in career education. The courses consist of live seminars and are beamed at 15 RESA's af-

ter school hours. The 15 RESA's have been divided into five groups of three each. In

each group, the main RESA has-an IT terminal. The other two are connected to the main

RESA by land lines, so that questions and comments can be reiayea from receive-only ter-

minals through the main RESA, and thence via ATS-3 satellite to the facilities at the Uni-

versity of Kentucky. The programs have been requested by, and are being made available

to, statewide educational television stations'the other RESA's, and 150 county school

- districts after the project ends. Thus, at least 10,000 to 15,000 other teachers will ul-%

timately have access to the programs..

The Rocky Mountain Project, labeled the Satellite Technology Demonstration (STD), focuses

on junior high students as its primary audience. Since September, 1974, about 4,900 stu-

dents in 56 remote, rural communities throughout Colorado, New Mexico, Arizona, Utah,

Nevada, Idaho, Montana, and Wyoming have been receiving programs in career education.

Programming is broadcast from Denver to th9 schools for 35 minutes a day through the

satellite. The programming is duplicated for each of the footprints. As many as 20,000

more students also receive the programs through the public television stations of the re-

gion. STD terminals are installed at-68 communities: 56 in the rural schools and 12 in

PBS stations. Twenty-four of the rural schools, three per state, have been selected as

IT sites. During a segment of the live broadcasting, these sites have two-way capabili4j

ties for audio communication with each other and with the Denver station through the

ATS-3 satellite. The ether 32 rural schools and 12 PBS stations have ROT's. Teachers

at the 56 rural school's receive catalogs from which they can request some 300 videotaped

,programs on various subjects, such as history, social studies, or mathemitics. The video-

taped material is then transmitted from Denver through the ATS-6 satellite to a video tape
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recorder at the school. The STD also originates adult, coniunity- oriented Programing to
the 56 rural schools one evening every-third week, focusing on supjncts of concern dis- .

covered in comJnity surveys, such as aging, health care, alcoholism, and drugS. In addi-
tion, prior to the start of the 1974-1975 schpol year programing was provided for teachers,
counselors, ad,doistrators, and other schooloersonnel involved in career education at the
56 sites.

The Alaskan satellite project is broadcasting to 18 communities. Two major areas of activi-
ty are involved: instructional pnogranning public broadcasting. All 18 sites have two-
way audio connection through the ATS-1 satell te. This connection is used in teacher train-
ing as well as in education of the students, especially in 'the basic oral language devel6p-
ment programs. The other major activity of the Alaska project, public broadcasting, is de-
signed for the general population. The satellite provides the link between Alaska and the
PBS and national public radio systems in otherrstates.

Ex erirents

Since 1971, qEu has supported an experiment to improve the health care of native Alaskans
by using the ATS-1 satellite for voice communications between Public Health Service phy-
sicians and health aides in remote villages. The Tanana Service Unit, an area about,the
size of Texas in central Alaska, is the site of the experiment. Earth stations with sat=
ellite comunication capability have been installed in 26 villages and are used to relay
voice consultations between physicians and aides. This project has generally improved the
quality of the health care in the area involved.

The experiment in telemedicine described above, as well as earlier in this chapter, is being
conducted at fivesites in Alaska. Examining rooms in the small clinics at Fort Yukon and
Galena have been equipped with "Comprehensive Terminals" (CT's) for sending and receiving
video, audio, physiological idforiilation, and medical record data. The medics and health
a-iges present patients at these clinics to physicians viewing from the Public Health Hospi-
'titia Tanana. Consultation with specialists is possible between Tanana'and Fairbanks
(b61 41having CT's) and with tne Alaska Native Health Center at Anchorage (having an IT).

the health education experiment in the Northwest is designed to test the feasibility of
providing instruction to medical students via satellite so that aspiring physicians 'in
states withoJt redical schools will have the opportunity to study medicine on an eqUal
footing with students in other states. Instruction in the basic sciences involves the
faculty at the University of Washington in Seattle, and -students and faculty at the Uni-
versity of Alaska in Fairbanks. Full two-way voice and video interaction are provided
for classes in basic sciences (chemistry, biology, etc.), administrative conferencing,
counseling, co-outer-assisted instruction, and evaluation of student performance. Lectures,
demonstration, and classroom experiments can originate from both sites, resulting in a
lively interchange bet.i.een students and faculty at both ends. The part of the experiment
dealing with clinical medicine involves third and fourth year medical students studying
under clinicians at Omak, in central Washington. The students can present patients (by
video and voice transmission) to the medical faculty at the University of Washington in

Seattle. FacJlty are able to respond to students only by voice. The students are re-
quired to give both formal and spontaneous presentation of the patients.

Ten VA hospitals within the Appalachia footprint of the ATS-6 are participating in the
VA program for exchange of medical information as part of the HET experiment. The hos-

pitals are located in Altoona and Wilkes-Barre, Pennsylvania; Beckley and Clarksburg,
West Virginia; Fayetteville, Oteen, and Salisbury, North Carolina; Dublin, Georgia; and
Mountain Home, Tennessee. The aim of the experiment is to bring these hospitals' into di-
rent communication with urban nedical teaching centers. Telecasts of about two and one-
half hours weekly are scneduled during the period that the ATS-6'satellite is used in
the current HET exoeriment. More than 50 topics,, covering broad'areas of interest, are
beirig presented, and both black and white and color are used for slow-spm%jor compressed
video transmissions. Slow-scan television in color has never been adequately tested be-
fore in this type of two-way teleconsultation setting. The-technique provides still pictures
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vanch are displayed on a TV monitor after being sent as an electrical signal over tele-
phone lines. Depending on the complexity of the matter, a half-minute or more is re-
quired to transmit and display images via slow-scan. To eliminate the need for audi-
ences or consultants to wait in front of TV screens, the slow-scan visuals are trans-
mitted prior to each of the teleconsultation broadcasts and stored on discs.

Satellite Costs

140 'The ATS-6 satellite, the primary vehicle for the current HET xperiments, costs about
$180 million for the spacecraft and about $25 million for t e launch vehicle and services.
The 116 ground terminals cost adtut $464,000 (approOmatel $4,000 each). These experi-

ments are funded by the National Institute of Education and the U. S. Department of Health,
Education, and Welfare.

COMPUTER NETWORKS

The TUCC .

The Triangle Universities Computation Center (TUCC) was established in 1965 as a non-profit

corporation by three universities in North Carolina: Duke Univer'sity at Durham, the Uni-

versity of North Carolina at Chapel Hill, and North Carolina State University at Raleigh.
Duke University is privately endowed; the other two universities are state-supported.
Their combined facilities include two medical schools and two engineering schools, and to-
gether they have 30,000 undergraduate students, 10,000 graduate students, and 3,300 facul-

ty members. The primary motivation for establishing TUCC was economic: to give,14.ch of

.the institutions access to more computing power at lower cost than it could provilft ind%

vidually.

TUCC headquarters are in the North Carolina-Board of Science and Technology's Research
Triangle Park Building, situated in one of the nation's most successful research parks.
Set on a wooded tract of 5,200 acres in the small geographic triangle formed by the three
universities, the Research Triangle Park contains forty buildings housing the research and
development facilities of nineteen separate national and international corporations, go-
vernment agencies, and other institutions. The North Carolina Board of High& Education
has established an organization which is known as the North Carolina Educational Computing
Service (NCECS), and which is the successor of the North Carolina Computer Orientation Pro -

ject'initiated in 1966. NCECS participates in TUCC and providek computer service to pub-
lic and private educational institutions in North arolina other than the three founding

universities. Presently40 public and private-alivrsities, junior colleges, and techni-
cal institutes, plus one high school system, are thus served.

(

NCECS is located with TUCC in the.same building in the.Research Triangle Park. It serves

as a statewide campus computation center for users, providing technical assistance, in-

formation, and related services.- The curriculum work and the programs of the NCECS have
aroused interest in computing it institutions and departments where there was previously

no interest at all.
7

-,r ,

Network description. TUCC is eSsentially a centralized homogeneous 'network, comprising a
two megabyte telecommunications-oriented.central service node located at the Research Tri-

angle Park and using OS/360-MVT/HASP (IBM 370,A165); three primary"job source nodes (an IBM

360/75 at Chapel_Hill, and IBM 360/40's at North Carolina State and Duke); 23 secondary
job source nodes (leased line Data 100's, UCC 1200's, IBM 1130't, IBM 2780's, and leased- '

and dial -line IBM 2770's); and about 125 tertiary job source nodes (64 dial or leased

lines for Teletyp 33 ASKs, IBM 1050's, ;BM 2741's, UCC 1035's, etc.). All service node

S4c
computers in the work are homogeneous-with the central service node, and, although

effey provide loca giputational service in addition to teleprocessing service, none cur-

rently provides nom-local network compUtational service. The three campus computer cen-

ters are compl,:tely autonomous. (See Figure VI-R.) -
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Programming. TUCC supports educational research, and, to a lesser but increasing extent,
administrative computing requirements at the three universities, as well as at 50 smaller
institutions in the state and several research laboratories, by means of multispeed com-
munications and computer terminal facilities. The central service node .(IBM 370/165) has

processed up to 6,100 jobs per day without saturation. This figure includes about 3,100,

autobatch jobs, 2,500 other batch jobs, and 450 interactive sessions. Of the autobatch

jobs, 94 percent can be proessed with less than 30 minutes delay, and 100 percent with
less than three hours delay. Of all the jobs, 77 percent can be processed with less than
'30 minutes delay, and 99 percent with less than five hours delay. At the present time,

about 8,000 different individual users are being served directly. Services to the TUCC

user corrurunity include both remote job entry (RJE) and interactive processing;he inter-
active services involve programming systems employing the BASIC/PL-1 and APL lAnguages.
A large number of Compilers are available through RJE, including FORTRAN IV, PL/1, COBOL,
'ALGOL1 PL/C, WATFIV, and WATBOL. These language facilities, coupled with an extensive
library of appliCation programs, provide the TUCC user community with a dynamic informa-
tion-processing system supporting a wide variety of academic coMputing needs.

Organization. TUCC is a wholesaler of computing service; this service consists essen-
tially of computing cycles, an effective operating system, programming languages, some
application packages, a documentation service, and management. The TUCC wholesale ser-

vice does not include debugging and contract programming, which are provided by the cam-
pus computation centers and NCECS, acting as the retailers for the TUCC network. This

wholesaler-retailer concept can be seen in both the financial and the service relation- .

ships. Each biennium, the founding universities negotiate kith each other and with TUCC
to establish a minimum financial commitment from each to the net costs budgeted for TUCC.

Then, on an al basis, the founding universities and TUCC negotiate to establish the

TUCC machine each university's computing resource share, and the cost-to

each university. Presently, each of the three founding universities is allocated a 25
percent share, with the remaining 25 percent available,for NCECS, TUCC systems'develop-

ment, and other users. This resource illocationis administered by a scheduling algo-

rithm which ensures that each group of users has access to its daily share of TUCC com-
puting resources. The algorithm provides an effectivelrade-Off between computing
time and turn-around time for each category; that ie, at any given time the group with
the least use that day will have job selection preference. The scheduling algorithm
also allows the founding universities andNCECS to define and administer, quite flexible,
independent priority schemes. Thus, the algorithm effqctively defines independent
machines for the retailers, providing them with the same kind of assurance that they can
take care of their users' needs as would be the case with totally independent facilities.

r
Funding. In 1972 the Park had 8,500 employees, a payroll of $100 million, and an invest-
ment in facilities of $400 million. The present budget of the TUCC iS about $1.5 million.
The financial advantages of the system deserve further comment. As, a part of the planning
-leading to installation of the IBM 370/165, one of the universities concluded that for it
to provide all computing services on campuswould cost about 519,000 more per month in
hardware and personnel than would continued participation in TUCC. This represented a
40 percent increase over present expenses for the same services, and there are other sig-
nificant advantages to use of the TUCC system. First, there is the sharing of a wide
variety of application programs. Once a program is developed at one institution, it can
be used anywhere in the network with no difficulty, For proprietary programs, usually
only one fee need be paids A sophisticated TUCC documentation system sustains this ac-
tivity. Second, there has been a significant impab on the ability of the universities
to attract faculty members who need large-scale computing for their research and teach-
idg, and several TUCC staff members slave adjunct appointments with the university compu-
ter sciences departments., The third major advantage is the ability to provide highly com-
petent systems programmers and systems managers for the center.

The ARPA

The Advanced Research Project Agency of the Department of the Army has conducted research
since Decembser,.1969 on communications technology for computer networking through the ARPA
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'national network. The primary purpose of the network is resource sharing between indivi-

dual-users., most of whom utilize different makes or models of computer. In this system,

one computer is able to "talk" to another computer through the use.of two majortypes of

equipment. The first, called an Interface Message Processor (IMP), takes the output of

the computer and converts it to-blocks of information that are formatted with a standard

header and message addressing system. In the reverse proce;s, involving inputs from the

IMP to the computer, a Conversion is made from the common system format to the manufac-

k turer's computer format. The second device is for use with individual terminals which'

can transmit or receive information. It is called a Terminal Interface Processor (TIP),

and converts terminal output into ARPA system transmission in block form. The reverse

process is also possible here. While the abov6 description is vastlyoversimp]ified,

the reasons for citing the AREA network as an important one within the context of this

study are that:

(1) Successful computer-to-computer communications, involving computers of differ-

ent makes, models, and data speeds, are carried out automatically-and at high

data rates through transmission of information on an addressee basis.

(2) Resource haring.is very practical, and, if desired, can be used to'transmit

computer-based instructional programs from one institution to another in a

highly efficient manner. ,

(3) Because of the block form of transmis sion, system load leveling is managed

efficiently.

A map of the ARPA network is Presented as Figure VI-I. detailed listing of all of 4

the computer models used in the system is g4ven in Figure VI:J; this system comprisep_

over fifty mode computers called IMPS, as previously described. Each IMP is connected

to a "HOST" computer. The specific technique. of moving blocks of information (messages)

hes,been given the name "packet switching,' and packet transmission between the IMPS

on the network is 'at the rate of 50 kilobits per second. The system maintains'a very

rigid modus pperandi involving discrete addressing procedures, transmission actuating

codes, error control codet-andacknowledgement codes. Technically, the ARPA network

is a ring network, functioning through the input, circulation, and removal of informa7

tion.

TETHERED COAJNICATIONS

All telecommunications broadcast facilities are limited by the total geographic area cov-

ered by the signal broadcast--generally line of sight in the higher frequencies. As the

state of the art of telecommunications has advanced, various technologies have been de-

veloped to extend coverage. It has long teen recognized that, within certain bounds, sig-

nal coverage an be extended by taking advantage of tfie phenomenon known as diffraction,

'using frequencies in the lower frequency spectrum; by increasing the transmit power; and

by increasing the.height of the transmit antenna. However, all three methods have prac-

tical limitations, including the use of an antenna some 20,300 miles in space (a satellite

in synchronous-orbit).

As has been indicated already', the prohibitive cost of satellite communications limits '

their useo special purposes. Further, terrestrial signal towers are limited to heights'

of about 2,000 feet-because of the sheer weight and stresses imposed on larger structures.

A reasonable compromise between satellite and terrestial systems may be possible, however,

through-the use of aerostats (balloons) as a stable platforrifor a communications package,

Which really began in 1967. As the result of a combination of advances in the fabric de-

sign-of aerostats and the development of complex computer programs capable of predtcting

their.aerodynamic behavior, they were contiderkd at this time as,candidates for elevated

platforms from which extended line-of-sight was possible. .The type of aerostat first

used to determine the-feasibility of this concept is very similar to the barrage balloons

used over England during World War II.
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Aerostat Description

Tethered communications (TCOM) are the product of the TCOM Corporation, a subsidiary of
the Federal Electric Corporation. Through the suspension of solid state electronics
packages from stable platforms beneatn aerodynamically stable aerostats, -a wide range of
telecommunications services are provided at costs significantly lower than those of any
other existing or planned telecommunications technology.

TCOM systems capitalize on the height advantage of all-weather tethered aerostats. Each
aerostat is "flown" from a ground control station. The vehicles themselves are unmanned,
and maintain their positions in the immediate vicinity of the launch site. The family of
TCOM aerostats range in volume and size from 1,400 cubic meters in volume and 35 meters
long (the Mark V) to 17,000 cubic meters in volume and 85 meters long (the Mark VIII).
The, election of a particular aerostat for use in each TCOM system is determined by
lyft1ng requirements and operations altitude necessary for the required line -of -sight

ansmission coverage (See Figure VI-K.)

While the vehicles vary greatly in size and volume, each is a true aerodynamic aerostat,
constructed to withstand very severe weather conditions such as desert sun, snow, ice,
high humidity, and even tempests. For example, the Mark VII is designed to operate safe-
ly at altitude in winds of 210 kph. Since most steel tourers are designed to withstand
winds of 160 to 190 kph, the Mark VII balloon can easily survive hurricane force winds.

The maximum operating altitude of the aerostats is a function of aerodynamic lift, helium
volume at altitude, and total weight aloft. Typically, TCOM syst ms are operated at fixed
altitudes, as required, between 10,000 and 15,000 feet; hoaever he main winch storage

, drums can hold over 20,000 feet of 1.97 cm diameter tether. ere maximum reliability
is essential in 24-hour operation, each ground station is eq with two aerostats,
each complete with electronics packages; hoaever, operation w a single aerostat can be
carried out with a reliability of approximately 99 percent. In a two aerostat operation,
one aerostat is always active, prdviding the communications services required, while the
other is in a "hot" standby mode, fully configured and ready to become operational in-
stantly upon command.

Currently, power for the airborne packages, provided by two Wankel engines, is sufficient
to provide 24-hour operation for about eight days. In normal operations, each aerostat
is in-hauled for refueling and maintenance prior to its maximum mission time. About
four hours are generally required for each refueling and routine maintenance for an
aerostat. When a powered tether, now under development, becomes available, refueling
will no longer be necessary. The powered tether will allow longer station times, larger .

communications packages; and/or higher operational altitudes. .

Electronics Description

Each communications payload contains a local area transceiver section and a longline
transceiver section. A single payload, suspended. beneath an aerostat at 10,000 feet,
provides coverage over a radial distance of 125 miles and covers a ground area close to
50,000 square miles. To approximate the TCOM coverage, about 31 conventional TV broad
(moderate height antenna with average power) systems would be required. The long lines
equipment permits transmission and reception of communications data between two or more
aerostats, greatly extending the coverage area. Since the distances between aerostats
are on the order of 250 miles, communications between two points as much as 500 miles
apart can be effected. As many as five channels of wideband data could be received
simultaneously from anywhere withip the wide coverage area, and retransmitted to any
number of ground stations and other aerostats.

Included in the electronics package is a telemetry and command system which controls
and monitors all the communications equipment on board the aerostat. Vital aerostat
data, including such functions as altitude, pitch, roll, and heading, are also moni-
tored. The reliability of this systemjs assured through the use undant trans-
mitters and receirers and an automatic switchover capability.
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Some of the numerous capabilities of the aerostats include longl.ine wideband telephone,

television, AM and FM radio broadcast, and digital data transmission. Since the

f? airborne package is modular in concept, any of the TCOM capabilities can be integrated
into a system to fulfill present telecoriaunications requirements. Further, each package

has a designed-in growth potential and can be easily expandedto meet growing telecommuni-
cations needs in terms of either increased capacity or expanded facilities.

TEXAS--A COMPARISON WITH ALABAMA, KENTUCKY, LOUISIANA, AND OHIO

Any comparison of the state of-Texal with any other state is difficult at best, and imprac-
tical in most cases. Texas is a state of paradoxes unmatched by other states. In popula-

tion, Texas ranks fourth among all the states; yet in population density it is 33rd (see

. Table VI-a). Many parts of the state, particularly the Panhandle and Big Berid areas, have
a population density approximating one person per square mile, with fewer than fifteen per-

sons per square mile in about 55 percent of the state. (See Figure IV-L.) By way of con-

trast, Alabama, Kentucky, Louisiana, and Ohio have a more even population distribution.

Population density has a great-impact on any regional plans for a statewide telecommunica- 1

tions system,, and a broadcast telecommunications network would be uneconomical for approxi-

mately half of' Texas when costedPurely on this basis. However, in comparing a broadcast

system for Texas with a broadcast system for-Yentucky, there are some similarities, based

largely on the rough and mountainous terrain of Kentucky which makes signal distribution a

frustrating dilemaa,. In the flat terrain of Texas, one broadcast station could cover an
area that would require as many as three or four stations in Kentucky, and this factor tends

tv "reduce" the size of Texas when comparing it with a mountainous state like Kentucky. How-

ever, because of the very low density of population in western Texas, the cost per indivi-

dual would be astronomically hioh,ven though the transmission characteristics are favor-

able. It would appear, then, that those technological solutions th4t are particularly suit--

ablefor the education of students in dense urban areas are not, with few exceptions, suit-

\ able either for sparsely populated or for mountainous areas. Extending this logic further,

some parts of Texas, may be more suited to certain technologies, such as satellites, than

others, although any and all of the technologies implemented should be as compatible as pos-

sible to allow for population growth and technological advances.

As might be expected, Texas has more schools (5,964) than the other states discussed here,

although Ohio, with 5,167 schools, comes closest. Total population, then, would appear

,,to be a rough measure of the number of schools required. The annual enrollment in Texas

public schools currently runs about 2,850,000, with an average daily attendance of approxi

mately 2,500,000. An annual increase of about 4.6% per year has been observed; however,
thq figure could decrease to not more than 1% in 20 years. Zero population growth might

becdme a reality by the year 2000 if current projections prove accurate, thereby stabi-

lizing the numberof new schools needed, and any changes in population patterns could be

expected to impact on school construction or closure programs.

An examination of the costs of school operations in Texas compared with those in Alabama,

Kentucky, Louisiana, and Ohio reveals some rather surprising facts. (See Table VI-b.)

Texas, with a per capita income of $4,336, spent'an average of $809 per student per year
on education, or nearly 10 percent of the per capita income of the state. Alabama, Ken-

tucky, and Ohio spent- about the same percentage. Louisiana, on the other hand, with a

per capita inane ofionly $3,825: spent nearly 26 percent of this income on education.

With the educational,telecommunicatioris plans presently being implemented within the

state, Louisiana is expected to increase its,suoport of education still further. Teacher

salaries in Texas, again, when compare ith those in Alabama, Kentucky, Louisiana, and

Ohio, Ore generally less in relation to per . Texas ranks 36th in teachers'

salaries-paid, and 42nd in educational expenditures on the basis of ADA (see Table VI-a).

Certainly, quality education-is directly related to the competence of the teachers hired.

Competent teachers are attracted by high salaries; therefore, any proposals to improve

the quality of Texas schools should include increases in the wages paid to teachers and

administrators.
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EDUCATIONAL STATISTICS OF THE TEN MOST POPULOUS STATES

(in order of populatibn, 1972)

.STATE 'POPULATION

1972
Num5er Rank

POPULATION DENS1-
TY .(per sq. mile)

Number Rank

POPULATION* PRO-

JECTION--1990
Hurter Rank

SCHOOL

DISTRICTS
Number Rank

California 20,601,000 1 132 14 30,528,000 1 1,046 2

Hew York 18,265,000 2 382 6 22,897,000 2 766 4

Pennsylvania 11,902,000 3 265 8 13,360,000 6 512 10

Texas 11,794,000 4 45' 33 15,474,000 3 1,104 1

Ilfinois 11,236,000 5 202 10 14,477,000 4 1,024 3

Ohio 10,731,000 6 262 9 13,619,000 5 617 6

Michigan 9,044,000 7 159 11 12,051,000 7 543 9

A

Florida 7,678,000 8 142 13 10,241,000 8 ' 89 36

. .

Hew Jersey 7361,000 9 979 3 10,152,000 9 560 8

\ r 1

Massachusetts 5,818,000 10 743 3 7,354,000 10 -285 19

STATE VOCATIONAL
ENROLLMENT

Nurber Rank

ANNUAL PER
CAPITA INCOME
Amount Rank

ANNUAL.

AVERAGE TEACHER'S
SALARY-1974
Mount Rank

ANNUAL
EDUCATIONAL EX-

PENDITURES PER ADA
Amount Rank

California 1,234 2 $5,438 9 $12,850 2 51,170 13

New York 920 3 5,663 4 12,800 3 1,809 1

Pennsylvania 327 10 4,894 19 10,900 16 1,247 7

Texas 648 4 4,336 33 8,967 36 809 42

.

Illinois 1,380 1 5,753 3 11,791 7 1,228 9

Ohio 447 7 5,012 15 10,300 20 1,009 24

Michigan 343 13 5439 8' 12,545 4 1,271 5
. ,

Florida 605 5 4,647 28 10,430 19 1,041 21

New Jersey 342 12 '5,759 2 11,900 6 1,294 6

Massachusetts 164 21 5,233 12 10,995 14 1,136 16

*Projections include interstate_ migrations.

Table VI-a.
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1974 STATISTICS Texas Alabama Kentucky Louisiana 'Ohio

Length of School Term
(days) (U.S., 179.2'days)

rj
Number of Public
Elementary Teachers

Number of Public
Secondary Teachers

Average Salary of Public
Elementary Teachers

Average Salary of Public
Secondary Teachers

Public School Expendi-
tures (millions)

Average Expenditure/
Pupil in ADA (dollars)

129.8

71,922

63,780

$8,867

$9,068

52,548

$809
.

175.8

17,472

17,823

$9,171

59,354

5575

5716

174:4

19,600

'12,100

$8,020

$8,575

5544

$727

'

179.6

21,650

18,650

58,750

$9,235

$846

$978

4*

180.0

54,915

49,277

$10,030

$10,600

52,457

$1,009

Cost/Student/Year (dollars) $797.30* $716.00 $727.00 5978.00 51,009:00

,Cost/Student/Day (dollars) $4.43 $4.07 *$4.17 55.45 55.61

Cost/Student/Hour (dollars) $.74 5.68 5.69 $.91 5.93

*Figures provided by TEA for school year 1973-1974.

Table VI-b

SUMMARY AND IMPLICATIONS

Centralized supervision of educational telecommunications facilities varies greatly among

states. illustrate: 12 states have no statewide control or supervision of statewide
telecom 4nications for education; Arkansas with its Department of General Services, Mon-

tana r th its Supervisor of Public Instruction, and Wyoming with its Educational TV Commis-

sion have ore -of -a -kind supervisory units; Six states limit control to the university level;

eight states have advisory or coordinating commissions;and 20 states have "take charge"
commissions that direct and supervise educational telecommunications on a statewide basis.

Alabama and Kentucky, which have "take charge" commissions, provide examples of direct
statewide control of educational telecommunications. Louisiana and Ohio, with their "co-

ordinating" commissions, exemplify the use of an "advisory" body, for statewide education-

al telecommunications. As can be seen from the statistics cited above, the most popular

form of commission is the "take charge" commission.

As all states which responded toour request for information and which had a statewide

telecommunications system were using television as the primary educational medium, this
discussion focuses on TV, although it does include the use of satellites as a means of sig-

nal delivery. Initial discussions' also determined the need for inclusion of data on at

least one cornputer network; since no state provided written information on a computer sys-
tem, the North Carolina Computer Network was selected on the basis of available literature

as being typical of a computer network used for educational purposes. Our studies showed
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that computers are a useful tool for teach n', t larly in grades 5-12, and also for
purposes of administration and management. -rsity of computers makes them parti-
cularly adaptable to an educational telecmmunicat ons system, and they should be consider-
ed for inclusion in any statewide network. We also investigated the possible. utility of
tethered comunications, realizing that while the methodology is not used in this country,
it is used for education in some other countries. However, the,high personnel requirements.
and subsequent high costs for the operation of aerostats, coupled with the sparsity of popu-
lation in many parts of Texas and the frequent occurrence of tornadoes and windstorms
throughout the state, mitigate agaihst their use here in a statewide educational system.

Television, As a medium, has found great favor with all states., Early TV systeis were all
black and white, but there now appears to be a concerted effort on the part of all the states :
examined to install or to switch to full color as rapidly as possible. Robert Dod, General
Manager of the Alabama Educational Television Network, states thai "we must convert our TV
cameras to color as rapidly as poss,ible so as to remain competiti e with the commercial TV
audiences." Our examination of the use of satellites as a delive y system found such a
system to have limited application to Texas rural areas. It would appear that the future
of satellites in educational telecoumnications lies more in a na ional educational net-
working plan and in providing a means of getting programming to olated and mountainous
areas. Color TV has great potential, and would be desirable t Jude in any projected
Texas educational telecommunications system.

All states examined include TV studios in their statewide networks. ,Of the two coordinating
commission states of Ohio and Louisiana, each has only one network studio that serves to
provide the total educational telecomaJnications programm g for the state. Other stations

in the networks have TV studios, but these are all used or local programming and are all

.privately armed. Alabama and Kentucky, on the other h d, give ample demonstration of the
greater diversity of the "take charge" commission con -pt in that both provide the funds
for network studios, located on each of the state univ- sity campuses, that serve three
audiences: the campus, the local area, and the,nework. Additionally, Alabama and Ken-
tucky have TV Network Centers that assure ifropelr d st ution of all network prograius.

Alabama has an innovative contractual arra ement with three of the state ITFS systems
which calls for them to provide studio facilities for the network. In return, Alabama
provides network programs to the ITFS systems on a time-delayed basis. Alabama also has
an unusual but innovative plan for the use of TV teachers. The state has no full-time TV
teachers, but rather a "stable" of teachers qualified to teach on TV. These teachers,
located around the state, are .called upon. when needed. They return to the classroom when
their TV teaching services are no longer required. Alabama's use of TV studios, contrac-
tual arranguents with the ITFS systems, and use of TV teachers all have merit, and might
be considered for adaptation to a Texas network.

Network programming is more easily managed and controlled in Alabama and Kentucky, since it
is centrally managed. For example, in Alabama, the final responsibility for making program
decisions rests with one person. In Ohio., this responsibility is divided among programming
groups at each of the 12 stations, who make the decisions as to how the programming should
be scheduled. The Ohio Network Operations Center has little voice in programming decisions,
and knows.only after the decisions have already been made what programs will be shown and
at what Ow. The Ohio procedure is not recommended; the Kentucky and Alabama methods of
.programming, on the other hand, have merit and should be considared.

No statewide educational telecommunications network can survive without the support and
backing of the. teachers and administrators using the system. Thil-is the one area that ap-

pears to be weakest in all the states. OnlY Kentucky offers-even an orientation, program
for students planning to be teachers, and this program is onlyI2 to 3 hours in toto. Any

state that sets out to develop a ,comprehensive system for educational telecommunications
should also develop an extensive program-designed to give teachers an understanding of and
appreciation for the more .sophisticated technological systems integrated into 'the overall

system. The teachers of tomorrow will, of necessity, need to be knowledgeable in more than
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a basic skill such as English or mathematics; they must also understand the telecommuni-

cations equipment and teOniques used in conjunction with their teaching, since they
probably will not use egApment or facilities of which they are not knowledgeable or
with which they feel uncomfortable.

IR summary, and on the basis of examination of the statewide systems of five statetTlt is
suggested that any proposed statewide telecommunications network should be managed by a'
"take charge" type of comission; that such a network should include television with full
color equipment; that TV studios should be located at state universities and augmented by
1TFS studios where necessary; that a co-mputer network should be super-imposed over the ETV

network, with large capacity computers installed at four or five central locations and re-
mote terminals tied into the computers for classroom instruction and administrative record.:

keeping; that teachers capable of teaching on TV should be cataloged and assigned geograph-
ically for use as necessary; and that an extensive education program designed to train

teachers in the use of the network should be implemented in the curriculum Of all teacher
colleges and universities.
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PRECIS

One of the greatest limitations on the full and successful use of educational

technology is the low availability and/or high cost of software (courseware,

in the case of computers). This problem warrants full examination, which

this chapter provides.

It opens with some definitions and explanations of terminology. A brief sec-

tion which follows gives the current states of educational software: who pro--

duces it, where, and when; what kinds are produced; who uses it; and_how much

is spent on it.

A section on computers explains their educational uses and the software pro-

blems involved. This is followed by another section explaining the various

facets of software problems: copyright; standardization; FCC regulations;

textbook adoption programs; consumable materials; personnel; quality, vali-

dation, and transferability; distribution requirements; and evaluation and

selection. Each of these is discussed in terms of the most current informa-

tion- available.

The chapter closes with a section that summarizes the software situation and

presents some emerging trends in the areas already covered, 4s well as a men-

tion of production consortia, purchasing rights, on-demand publishing (an edu-

cational requirement), and the crucial role of copyright.

An overall observation is that although it would be foolish to state that the

success or failure of a telecommunications 6stem hinges on the quality and

.availability of software, it shoUld be noted that the finest possible system

for transmission is uneconomical without adequate means for generating, ac-

quiring, indexing, retrieving, and accessing already prepared content. .Until

some of the software problems are solved, only limited usefulness can be ex-

pected from a statewide distribution system.

The chapter contents Are:

Terminology
Current Status '

Computers in Education
issues and Questions
Emerging Trends
Bibliography

. ,

p. VII-1
p. VII-2
p. VII-7

VII-11

pc VII-28
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VII

SOFTWA

f
Ho matter how advanced the state of teChnological,d veiopment and how great the sophis-

tication of telecommunications or other educatiOal technologies, the final usefulness
iof these technologies to pupils and to,professioda personnel in the public schools is

dependent upon the quality of software which is v ailable to carry messages over the

telecommunications system. It is the purpose of:this-chapter to discuss the problem of
software in relation to the technologies which potentially can serve as delivery systems.

4, XERMIHOLOGY 1.4

At this point, initial clarification of terminology and definition of the terms as used

throughout the chapter seem imperative.

Software--In this chapter, software is used as a generic term to describe all learning/

-instructional materials which carry messages. Often the;.software requires a play-back

or projection device in order to display the message it stores as interpretable audio,

visual, or tactile information. For example, a motion picture film would be considered
software in the generic sense of the term; a set of study prints or a pamphlet would

also be considered software, as would a computer magnetic tape which stores infOrMation

or instructional signals.

To avoid the confusion that might otherwise be generated by the differing semantics of

computer technology, the following terminology will be used in relation to computers:

Computer software--meaning the programs, control, and oper6ting systems required to use

a computer for a given purpose..

Computer courseware--then, refers to that portion of a computer program which carries

the instructional content and/or activities, in contrast to the software which controls

the operating system.

Standards or standardization--This term will be used to refer to specifications set
either nationally or internationally, usually on an industry-wide basis, in order to

standardizecertaiK elements of hardware and software and thus to make the products of

different manufacturers interchangeable. An example would be the half-inch Electronic

Industries Associated of Japan.(EIAJ), format for reel-to-reel video tapes,or the hil-

lips audio cassette.

Hardware--While originating in the computer industry, the term hardware is often used

educationally to connote any playback/projection equipment necessary to use a given item

of software or the necessary computer configuration required for given programs. In re-

ferring to non-computer hardware, the term equipment will often be used in this chapter.

1
Validation--This term refers to the process by which software is tested, analyzed, re-
vised and adjusted, and re-tested to be sure it meets objectives, before it is made

available on a large scale.
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Consumables--This term refers to items which comprise a part of many sets of learning/
instructional materials but which are consumed in the process of using the materials and
must be replaced if the learning/instructional materials are to be used over a period

of time. Examples would be worksheets, tests, and certain types of programmed instruc-
tion, filled out by students and /or teachers.

CURRENT STATUS

Software (leaning/instructional materials) is widely available throughout the United
States, both. from commercial producers and as teacher-produced or school-produced mate-

rials. .

Producers/PubAishers

The latest National Information Center for Educational Media (NICEM) Index to Producers
and Distributors (1973) lists approximately 9,000 producers and distributors of educa-
tional software: .Although some of those 9,000 are distributors:only and others are
producers and.Wributors of free or promotional materials, the major proportion arq
producers and/or distributors of software for use in educationally related technologies.
The NICEM index does not include book and journal publishers. It should be noted, how-

ever, that according to the 1972 Educational Media Producers Council report approxi-

mately 88 percent of the total production and sales of software is carr out by

slightly over 100 producers. (McCaffrey, Educational Media Yearbook, 1973

According to the most recent American Book Publisher's Council reports, there are
rently some 3,125 publishers of text and trade books, and 9,681 journals are publishe

annually. (Publisher's Trade List Annual, 1974; Directory of Publishers of the National

Association of Colleae Stores, 1975; Ayer's Directory of Publishers, 1975) Thus, it is

evident tnat there is no snortage of firms enyaged.in the process of producing software

for the educational market.

Commercially Produced Materials

The most recent edition of Hope Reports, released in January,1975, indicates that sales
and services in the equipment and software industry increased 14 percent in 1974 over

the previous year. (AV Gbide, 1975)

The previously mentioned 1972-1973 EMPC survey indicated that approximately 25 percent
of the retail sales of theaia software were at the district level and for film library
operations, and that approximately 75-percent went into school building level collec-

tions. These figures do not include books and journals. The 1972 sales figures at the

building level are double those of 1968. By level of school, the sales breakdown is
elementary 59 percent, secondary 34 percent, and colleges and universities 7 percent.

The survey also estimated that of total school expenditures, approximately 80 percent
were for textbooks and trade books and 20 percent for media software and equipment.

Five-year figures indicate that the percentage of expepditures devoted to media soft-
ware has increased each year since 1968.

Sixteen millimeter films continue to account for a high percentage of the market (25 per-

cent in 1972), although the long term trend for them is downwards. Silent filmstrips

have declined in sales, but sound filmstrips have increased markedly. Multi-media

learning kits rank third in their percentage share,of the total audiovisual media market
(12.7 percent). _Phonediscs (records) still outsold audio tape cassettes in 1972, but the

ratio was declining. Tables VII-a and VII-b display some ongoing trends in share of mar-

, ket and audiovisual vs. textbook sales. Tables VII-c and VII-d indicate changes in
,sales by subject area and by grade level between 1971 and 1972. Unfortunately, more re-

cent figures are not available.
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SHARE OF MARKET (percentage)*

1966 1971 1972

District Level and Film Library Acquisition:

16mm (black and white) 9.4% 3.4% 3.1%-

. .

16mm (color) 29.9 23.7 22:1

Total District Share of Market 39.3 27.1 25.2

Building Level Acquisition: . e

,

8mm (silent) 1.9 4.1 4.4

_ 8mm (sound) --- 0.3 0.3
, , 4 . 4 a ta -it

Filmstrips (silent) 27.1 i- 9.6 8.4

Filmstrips (sound) 4.6 18.6 19.6

Overheads 8.5 4.8 4.9

Slides _,1.0 1.3 1.2

Records 4.7 - 4.4 3.7

Prerecorded Tapes
. _

3.4 8.9 9.7

Study Prints 4.1 5.2 4.6

Multi-media Kits 3.1 11.4 12.7

Other Products (discontinued category) 2.3 --- ---

Games, Manioulatives, and Realia --- 4.3 5.3

Building Level Share of market 60.7 72.9 74.8

TOTAL \ ' 100.0% 100.0% 100.0%

Inte-nal Ratios of Subformats:

Audio in in Record Version 100.0 66.7 58.1

A..,dio in Cassette Version 0 33.3 41.9

Reel-to-Reel 100.0 21.5 .r 13.9

Cassette .
.

4*-:-.".0 78.5 86.1

A-V Orierted 100.0 51.1 54.3

Print Oriented 0 48.9 45.2

*5e1ectec iter from 1972 EMPC survei W4A, ,rc., 1973, as quoted in Ed...catit-al vac,

Yearbook, 1974, p. 116.

Table VII-a
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AUDIOVISUAL vs. TEXTBOOK SALES*
,

Sales (expressed in millions) Percentage of Increase

1966
.

1971 1972 1966-72 1971-72

Audiovisuals $118.0 $193.7 $214.7 81.9% 10.8%

Share of Market 14.2% 18.1% 19.7%

Textbooks $711.5 $877.7 . $02.9 '22.7% 0.6%

Share of Market 85.8% 81.9% 80.3%
*

Combined Sales $84.5 $1,071.4 $1,087.6 31.1%. 1.5%

100.0% 10Q.0% 100.0%

Table VII-b

SALES BY SUBJECT AREA*

1971 Sales 1972 Sales

$ (in millions) Percent $ (in millions) Percent

1. Language Arts $34.3 35.9% $39.3 35.7%

2. Social Studies 17.3 . 18.1 20.2 18.3

3. Science 16.3 17.2 17.4 15.8

4. Mathematics 6.6 6.9 8.7 7.9

----;-... 1
-t4

5. Guidance and Health 6.2 6.5 7.4 6.7

6. Vocational

i

4.8 5.1 6.5 5.9

7. Music and Art 4.2 4.4 4.2- 3.8

.8. Other Products 2.9 ' (3.0 3.7 3.4

-{discontinued categoy)

9. Foreign Languages 2.8 9 2.7 2.5

TOTAL $95.4 100.0% $110.1 100.0%

Table VII-c

*Selected items from 1972 EMPC survey 0 NAVA, Inc., 1973, as quoted in Educational Wedla

Yearbook, 1974,. pp. 116-117.
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SALES BY GRADE LEVEL*

1971 Sales 1972 Sales

$ (in millions) Percent of Market $ (in millions) Percent of Market

Elementary

High School

College
--

TOTAL REPORTEDORTED

$62.5

36.9

10.2

57.0%

33.7

9.3

/$72.5

42.4

8.9

58.6%

34.2

7.2

_

$109.6 100.0% $123.8 100.0%

*Selected item from 1972 EMPC survey NAVA, Inc., 1973, as quoted in Educational Media

Yearbook, 1974, p. 1 7.

Table VII-d

The Association of American Publishers estimates that of the extremely varied output of pub-

lishing, textbooks still comprise by far the largest part, but that trade books reached a

high of 21 percent of total publisher's output in 1973. It also notes that most traditional
book publishers no longer limit themselves to books, but also provide many types of educa-

tional software. Total sales of 51.4 billion in 1973 are broken dawn as follows (Engelhart,

Educational Media Yearbook, 1974):

Textbooks/workyooks, all levels $809 million

Audiovisual-and other media 206 million

Mass market paperbacks s 72 million

Trade books 301 million

Subscription books 15 million

Maps 12 million

Tests 23 million

Although the sales figures do not indicate numbers of items in each category, they are

useful in identifying relative proportions of funds being expended by education on materi-

als that are commercially produced. 1

TO summarize, software spending by schools and other educational purchasers continues to

increase each year. Motion pictures continue to be the major item in terms oflOollar vol-

ume, followed by video, sound filmstrips, audio, and slides. Unfortunately, the reports

available do not release the actual numbers of each type of item that are purchased. In 1973,

the following annual eXpeditures per student on software were estImated by Pepe Reports

for various levels and types of schools (Lope, Educational Media Yearbook, 1974):

Private schools $4.07

Roman Catholic parochial schools 3.09

Public schools 4.84

Two-year colleges 41.00

Four-year colleges 30.00

Medical schools 461.00

Dental schools 330.00

-Nursing scnools 73.00

One must conclude from the foregoing that extensive production of learning/instructional

materials is goirg on, and that in many subject areas there is a wide variety of software

from wnich teachers ard otner professionals may select, provided they have funds to pur-

chase the materials. unfortunately, however, in perusing producers' catalogs, examining
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. their displays and exhibits, and previewing samples of their materials, one finds that

there is extensive duplication of both subject and level among the materials produced
and marketed and that there is a dearth of materials suited to particular kinds of
learners and to certain levels of schools. The quality of the software varies exten-
sively, from superior to hardly worth the film or tape it is stored upon.

Thus, there are wide gaps in availability of materials of many types which must be
filled locally.- One major reviewing journal, Booklist, which is highly selective and

which prints reviews only of recommended materials, reviews only about two percent of

the media produced in a given year.

School-Produced Materials

No figures are currently available concerning the quantity of materials produced by

teachers within individual schools or by media specialists in dittric,t and regional ser-

vice center laboratories. Observation in schools, however, would lead one to conclude that
in some districts there is considerable production, while in others it.is discouraged and

little that is not commercially available is prepared for student use.

Often locally produced materials do not have the polish of commercially produced materials,

but they do have the added advantages of immediacy, relevancy, specificity to -local learn-

ing needs, and potential for more rapid validation and revision.

The advantiges,and disadvantages of locally produced software are succinctly described

by Bretz (1972).

Advantages: 1. Can respond coickly,to local needs
2. Can be highly specific; tailored directly to instructional

needs

3. Can be rapidly evaluated and revised
4. -Is more democratic
5. Tends to be better used

Disadvantages: 1. LOW quality
2. Limited to simple studio techniques

3. Costs when including teacher time may be higher

4. Has low commonality and little transferability

Bretz discounts the quality disadvantage in discussing technique but not in discussing con-

tent; he suggests that while producers of coomercial materials often claim to have advan-

tages in effecting attitudinal change because of the slick quality of their production, lo-

cally produced materials may in the long run be more effective in this respect because of

their specificity to'local needs.

Costs of Learning /Instructional Materials

The asual dollar cost of softwarg varies from the one dollar spent on an art print to the

hundreds of thousands of dollars reqUired to design, Validate, and implement a course Of

computer-assisted instruction in a given area. Therefore, a more useful way of examining

costs would be to assess the cost of a given item per pupil hour of instruction that it

can provide. Such cost figures have been developed, especially for computer-based instruc-

tion (which often runs as high as $10 per student hour) but little has been done to deter-

mine the actual costs of other materials. For example, how cost-effective is a book with

a price of $7? Considering that its useful life may be up to ten years, that many pupils

may use it during that time, and that each may spend a different amount of time tiling it,

the actual cost per pupil instructional hour is almost impossible to measure but would

undoubtedly be very low (provided that pupils can read and decode the book's content).

The same problem exists for a chart posted on a bulletin board where thirty or more pupils

nay view it for varying numbers of minutes or seconds over a .period of several weeks.
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Thus, little hard data exists on costs of most materials other than initial purchase costs.

Further data are.needed on maintenance costs, circulation costs, and costs in relation to

instructional effectiveness.

Quality and Validation

Few learning/instructional materials on the market at the present time provide the user
with any assessment of effectiveness or validation data. Computer-based educational

materials are the main exception to the above statement. More and more producers of
learning systems for given subject skills, such as reading, arithmetic, and oral compre-
hension, are beginning to attempt some field testing of materials and subsequent re-
vision before putting large, expensive systems on the market. Most materials purchased

at the building level, however, have undergone little validation or testing. Glaring

examples of lack of validation have occurred, such as an electronic video recording
project in Nassau County, New York, in which the producers/distributors of the software
were not even cognizant of the actual content of some of the materials that were marketed
to the consumer in a package deal.

COMPUTERS IN EDUCATION

Instructional Applications of Computers

Special consideration should be given to computer software and courseware both because of
its complexity and because of its unusual potential in education. A variety Of terms
have been, applied to instructional uses of the computer, with the earliest universal term
being computer-assisted instruction (CAI). Later terms have included computer-managed
instruction (CMI), which seems to be the term currently preferred, as ongoing research ef-
forts emphasize the CMI aspects of computer Use, e.g., student record management or de-
velopment of quizzes from questions stored in a computer data base. In describing the
more detailed or specialized applications of CAI or CMI, the following modes of instruc-
tion have been accepted by most educators and are most commonly used.

Drill and practice. Drill and practice instructional sequences usually use multiple
choice questions wnich a student must answer correctly before proceeding to thenext frame;
other variations include filling 41 a word or a phrase where there is a blank portion of

a statement. A student answering incorrectly more than twice is branched to a remedial
(review) portion of the course. Many elementary school CAI materials in reading and

mathematics are in the drill and practice format.

Tutorial. In the tutorial mode the student carries on a conversation with the computer in

much tne same manner as a Socratic dialogue. The dialogues may be enhanced by ccmputer-
generated grapnics displayed on special terminals or by augmented display deviceg such as

a microfiche projector. This format generally is used with precise disciplines such as

physics, chemistry, and biology.

Learne controlled (inquiry) mode. In some experimental CAI courses, a very sophisti-

cated le ner controlled capability to specify all parameters of course,matter and to pro-

vide manipulative (mathematical) skills has been built into the lesson. The student then

has complete control of his/her own individualiged instructional session. Merrill, at

Brigham Young University, is expanding research on learner control with the course mate-
rials being developed for the TIeCIT.system.

Laboratory uses of comoJters. A great many schools and universities are using the com-
puter to simulate laboratory experiments as a supplement to instruction after the stu-
dent has had sore "wet lab" experience. The manipulative skills are played down and
the concepts involved are presented to the student. Calculations for complex mathema-
tical problems are performed by the computer, allowing the student the time to master
the basic concerns required. Many universities have adopted mini-computers for use in
analytical laboratory procedures which undergraduates are performing as part of their
instruction.



Simulation and gaming techniques using computers. One of the most effective computer
teaching methods involves the use of simulation or gaming techniques. Modeling "real

world" situations on a computer has aroused widespread student interest and enthusiasm,
so that the introduction of games may be one of the most entertaining and practical

ways to overcome "computer illiteracy." Computer games now in existence include aerial
dogfights, ping pong, chess, checkers, craps, chuck-a-luck, 21, National Football

League, moon war, artillery, and many more. In the area of simulation, there are some

very accurate and fine programs covering macro-economic models, pollution, population,

genetics, etc.

Problem-solving. The use of the computer for problem-solving is onp of the most wide-
spread instructional modes, particularly in the sciences and in,engineering. Papert

(1971), using LOGO, a non-numeric computer language, and a control device called a
"TURTLE," has conducted experiments with first and second grade children in computer-

based problem-solving. "TURTLE" itself is like the "joy stick" of an airplane; it not
only can serift simple commands to the computer, but also can receive commands. It can

be hooked up to ah auxiliary device which, under computer control, can draw geometric
designs of simple figures, solve, physics problems via graphic output, etc. Papert has

demonstrated through these experiments that elementary school students can learn to
write programs and instruct the computer to perform specific tasks.

Evaluation and Guidance

Computers are now used widely to score and evaluate multiple choice and similarly for-
matiked testsusing either mark-sense reading or optical scanning teghnicpei. The field

of computer-assisted testing has developed as a specialized area, within which several

comprehensive guidance and counseling programs have been written. Examples of such pro-

grams are the Information System for Vocational Guidance (ISVG), developed by Harvard

University, and New England Education Data Systems (NEEDS). The American Institute for

Research is Egsently developing a computer-bdsed guidance system called PLAN.

Administrative Uses of Computers

Administrative uses of the computer have existed since the very beginning of computer
systems applications in the late 1950's. Automation of budget, payroll, property manage-

ment, inventory control, personnel records, transportation schedules, and scheduling and

registration for classes is now fairly commonplace in larger school districts and higher

,educational institutions.

Management and Information Systems (MIS)

Development of large data bases within educational institutions would not be possible
without the rapid storage and retrieval provided by the computer, and incisive analysis

of budgets, operating costs, and forecasts is dependent upon the existence of an accu-

rate, complete, and up-to-date data base. To be successful and fully efficient, com-
puteri;ed information systems must be part of an integrated total system which also in-

cludes instructional records.

Library Storage and Retrieval Systems

The role that the computer plays in the development of automated library storage and re-

trieval systems for educational institutions is a very important one. Through the use of

the computer, bibliographies and research abstracts as well as reference materials used

in class can quickly be seaeehed4z segregated, and listed to serve a-wide variety of pur-

poses. Libraries by nature are well organized, and university information systems
would normally use this kind of'operation.
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The Problem of Transportability 4rq Successful Delivery Systems in Education

Despite the fact that much material has been generated for instructional applications
using computer techniques, the most serious problem (other than that of CAI developmental

costs) has yet to be solved: how do we get this material into the hands of teachers and
students without incurring complex technical difficulties with regard to computer and

program compatibility? Thus, the problem of transferability requires consideration in
determining potential ccmputer applications and solutions, where such needs exist. This

problem is discussed in somewhat more detail later1in this chapter.

Computer Software and Courseware

The use of the computer as a teaching aid is relatively new in education, with the first

efforts originating in 1958. !Prior to the 1970's, the use of computer-based instruction

in public schools had been more expensive than traditional classroom instruction (as high

as $10/student hour for CAI vs. $1.25/student hour in the classroom). The most drastic
change that has since taken place occurred in 1974, with the advent of more powerful and
less costly time-sharing mini-computer systems specially designed to handle instructional

applications. This breakthrough has lowered operating costs to slightly above $2.00 per

student hour. It is possible at the present time to purchase a complete 16-terminal time-

sharing system with sufficient core memory and auxiliary disc storage for approximately

$50,000. This system is designed to use BASIC or other programming languages..

However, while a time-sharing system with computer software that has been proven effective

is now available, there are still several important problems that remain to be solved.
There is a need for quality courseware that not only is certifjed by a panel of educators

but is modular in content and of excellent instructional design; course content should in-

clude instructor and student_guides as well as technical (computer) program documentatioh.
To this end, several computer manufacturers have voluntarily fostered a clearinghoUse of
usable -interactive programs in BASIC computer language, listed by discipline and source,
and a clearinghouse of in-house-supported courseware that will have a longer viability.

Specific examples of this effort are the Hewlett Packard Corporation Curriculum Clearing-

house listings of BASIC programs and the Digital Equipment Corporation support, duplica-

tion, and sale of the Huntington Project BASIC materials in a wide variety of subjects

(mathematics, science, ecology, etc.) for high school and zollege level use. The Xerox '

Corporation is also fostering a similar "instructional material book" for computer-
related teaching courseware.

The second.major problem is that of teacher involvement in the integration of computer-
based materials into traditional courses where they will increase teaching effectiveness.

The "bridging function" required to accomplish such integration is by far the most com-
plex and difficult problem that educators must solve, for the overcoming of faculty il-

literacy regarding computers is a task of no small magnitude. It involves orientation

and training workshops for teachers in order to instill confidence; to provide a funda-

mental understanding of computer applications in education, and to instill the feeling

that the educator is in control of the situation at all times. Teachers presently tend to

dislike and distrust computers because they do not understand them, and this attitude

will not change until they are "given the,opportunity to familiarize themselves with com-

puter technology. As administrators are unlikely to bring computers into their school

'systems in the face of extant .teacher resistance, workshops may provide the only feasible

opportunity for such familiarization.

The following figure (Milner and Wildberger, 1974) describes potential CAI uses in terms

of task efficiency as related to verifies instructional applications. The most successful

applications are those which utilize the computer for advanced technjcides which are at

the upper limit of the scale shown on the following.page in Figure VII-A.

Statistically speaking, the most widely supported programing language in the world is

FORTRAN, which is designed to be used by over 90 percent of computer manufacturer5 in a

standard operating mode that is higIlly compatible. The constraint involved in using

a
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CONTINUUM OF INSTRUCTIONAL USES OF COMPUTERS*
. . .
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Student-designed automation

Student-developed,simulations of real
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"Open-ended" problem-solving (student
solution of complex and/or student-

posed problems)

Student programmed automata

Studentldeveloped instruction (e.g.,
tutorials)

Exploration of simulated systemsor
environments (Computer simulated ex-
periments)

Interactive informationaretrievil

Generaktive CAI; multi-level branching;
artifitial intelligence applications

Instructional management systgms

Calculation (electronic sliderule)

Tutorial (computerized programmed
instruction or "multiple choice" CAI)
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Figure VII-A. *,

AL*

*Taken from Stuart Milner and A. M. Wilderger, "How Should Computers Be Used in Learning?",
Journal of Computer Based Instruction, Vol. 1, No. 1 (1974), p. 8.
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FORTRAN is that it is designed to be used primarily on larger computer systems; thus,
when FORTRAN is available for a minicomputer system it is normally restricted to a batch

mode type of operation. The BASIC language, on the other hand, can operate in'eithdr
batch or a time-sharing mode when used with small computer systems. BASIC is easy to

learn to program and easy to use, and it can do most of the tasks that FORTRAN can do
except for high compute problemi, large scale file handling, and matrix manipulation
above a certain size. Its disadvantage, however, is that there are some forty differ-

ent."dialects" existing among various computer systems. Although efforts are underway

to develop a standardized version. of BASIC that can be used just as standard FORTRAN
is used now,Shis accomplishment is still in the committee formulation stages; Thomas
Kurtz of Dartmouth College is chairman of the BASIC standards geoup, comprised of re-
presentatives from government, industry, and education.

-Major Computer Networks Involving_lpstruction

A list of the major computer network projects in the United States is shown as Figure
VII -B (Greenberger et al., 1974). These are primarily regional infordafion handling

t. networks designed provide a vast category of services ranging 4rom conventional in-

0

to
iformation processing to computerized switching of packets of information to computer-

assisted instruction.

Summary of Computer Applications and Uses

In summary, there is'today a great deal of interest-at all educational levels in the use
of computers, as instructional aids. Programs for interactive instruction are being de-

veloped at innumerable institutions. Unfortunately, there appears to be a significant

lack of transfer of materials between institutions. This lack arises for many reasons,

but four major problem areas seem to present the most difficulty for transfer of program
packages. They are:

(1) The lack of.professi 1 standards applicable to all educational computing

systems and interac programming languages;

,(2) The existence of many versions ("dialects") of the same programming Tanguage;

(3) The lack of guidelines for educational and technical documentation of course-
ware; ad--

,(4) The lack of a central library facility for cataloging, storing, replicating',

and disseminating programs.

ISSUES AND QUESTIONS

Several questions arise in connection with software, and each deserves discussion when
the possibility of implementing a compreheniive telecommunications netWork is considered.
The crucial nature_of what is to be transmitted thropgh a system necessitates that each

of the following,,issues be evaluated: copyright; standardization; ,FCC regulations; re-

lationsftivto textbook adoption program; consumable materials; personnel; quality, vali-
dation, and transferability; distrib-utiqn requirements; and evaluation and selection of

software.

Copyright
,

If there is any,single issue upon which the success hinges of using a telecommunications
system to distribufe.learning/instructional materials it is probably that of copyright. Gi-
ven the current copyright status, vgy few items of software, except those in the public do-
main- (either never copyrighted or over 28 years of age), are available for,distribution

on a telecomnications network. Current copyright law prohibits distribution,of'software
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Name of Network

ARPA

ERIC

TUCC

. UNI-COLL

CONDUIT

MAJOR COMPUTER NETWORK PROJECTS

Principal Agency

Department of Defense
Advanced Research Projects Agency
Washington, D. C.

Educational Resources Information
Handling, Stanford University
-Palo Alto, California

North Carolina Educational Com-
puting Service Center, Triangle
University Computing Center

University of Pennsylvania
Philadelphia, Pennsylvania

Consortium of Universities of
Oregon, Dartmouth, Iowa, and

Texas

MERIT Michigan State and Wayne State
(Michigan)-Computer Network

MEDLARS Medical Literature and Analysis

MEDLINE Retrjeval' Network, National
,Library of Medicine
Washington, D.- C.

NERCOMP New England Regional Computing
Project, Massachusetts Insti-
tute of Technology
Cambridge, Massachusetts

OCLC Ohio College Library Center
Columbus; Ohio

MECC Minnesota Educational Computing 4,
Consortium, University of Minne-

sota, Minneapolis, Minnesota

TIES Minnesota Total Information
Educational System

TICCIT Timesharing Interactive Closed
'1'17Circu.it Interactive Television

MITRE Corporation
McClean, Virginia

PLATO IV Programmed Logic Automated
Teaching Operation, University
of Illinois at Urbana (CERL)

OTIC Oregon Total Information
System, Oregon State
University

MARK III General Electric Company
Information Services Division
Bethesda, Maryland

MARC Library of Congress
Washington, D. C.

Figure VII-B
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Purpose

27 sites: computer to
computer switching infor-
mation handling network

Educational publications,
storage, and retrieval

Computation and CAI time-
sharing network for 50
institutions

Regional network

Regional networks located
at each of four universities
for CAI transfer research

Computational and CAI
network

Medical research data base
and file retrieval system

Consortium of educational
institutions operating an
inter-computer education
network

Library information net-
work to 48 colleges

Statewide educational com-
puting network for all

applications

'128 terminal CAN /CAI sys-
tem installed at Brigham
Young University and Mari-
Cope Junior College

1000 terminal CAI system
using plasma display tech-
nology and CDC-6400 computer

60 school district manage-
ment and information systems
network

2000+ time-sharing commercial
network; largest in the world;,
in,US and foreign countries

Library information on
book's and periodicals
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(often considered a performance) via any system without permission of the copyright

holder. It also prohibits making more than one copy of materials for certain limited

purposes withoft such permission.

Background. Current copyright law dates back to 1909 when Congress, acting under its
authority to promote the progress of science and the useful arts, provided that authors
and inventors m4ht secure for alimited time the exclusive right to their respective
writings and distoveries.. The law was amended in 1972 to extend protection to sound
recordings, and a neQ copyright bill passed the Senate in 1974, but failed to receive
consideration in the House.

Thus, copyright is a statutory grant to a copyright owner of a complete monopoly over the
copyrighted work for 28 years., It gives him/her sole control over the reproduction and
sale of copies of the work in any form and the adaptation and use of the work in any'
medium. The work may not be printed, published, dramatized, translated, adapted, broad-
cast, or in any other way reproduced in any version without the consent of the copyright

owner.

Fair use. The only exception to this monopoly is the use perm.itted under the doctrine

of "fair use." Fair use is an attempt to strike a proper balance between_society's in-
terest in the use and dissemination of the information and the creator's pecuniary in-

centive to produce an intellectual property. .

As negotiations on copyright legislation continue, it appears that the doctrine of fair
use will be continued insome way, very likely in the form in which it appeared in S.

1361, the currently pending copyright legislation. S. 1361 states that the preparation

of one copy of a given item by the intended user is "fair use," provided that four
points have been taken into account:

Limitations on exclusive rights: Fair use...the fair use of a copy-
righted work, including such use by reproduction in copies of phono-
records or by any other means specified by Section 106, for purposes
such as criticism, comment, news reporting, teaching, scholarship,
or research is not an infringement of copyright. In determining .

whether the use made of a work in any particular case is a fair use,
the factors to be considered shall include:

(1) the purpose and character of the use;
(2) the nature of the copyrighted work;
(3) the amount and substantiality of the portion used in relation

to the copyrighted work as a whole; and
(4) the effect of the use upon the potential market for, or value

of, the copyrighted work. (S. 1361, Section 107, cited'by
Association for Educational Communications and Technology,

1973)

The Association for Educational Communications and Technology (AECT) has taken the strong

position that the word "teacher," as it appears elsewhere in section 107, should also be

interpreted as meaning media professional or other person dealing with learning resources.

(AECT, 1973)

From the four criteria upon which fair use could be based, however, it is clear that the
fourth would be easily violated by distribution of audio or audiovisual materials over
a telecommunications system in which the state, each education service center, or each

school district purchased one copy .of a copyrighted work and then distributed further

copies to schools via telecommunications technology.

Recent developments. The Wi)liams & Wilkin case, recently decided by the Supreme

Court, was expected to prov e guidance for the future relating to the copying of works,

but proved no landmark. & Wilkins, a small medical-and scientific publisher,

challenged the right of t 0 federal agencies, the National Institutes of Health and the
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National Library of Medicine, to photocopy entire articles from thein joOrnals and dis-

tribute them to anybody without permission and withouttcompensating the Opyright owners.

The 1975 Supreme Court decision on the Williams & Wilkins case, which resulted in a 4-4

tie, has effectively tossed the copyright issue back to Congress for soliition. At pre-

sent, publishers/producers and librarians/educators continue to negotiate'concerning pro-

posed copyright legislation. There are persons in Congress and also in the courts who

feel that the tie vote of the Supreme Court does not set a precedent givtpg a library

or other educational agency permission to make copies of works for its patrons.

Others feel .that since the court did not rule against the National -Library of Medicine,

the decision does set the precedent that copies may be made in limited nuOers. It should

be emphasized, however, that the Williams & Wilkins case referred only to copying of arti-

cles fromournals and did not touch upon such items as audio tape, videortape, rrxrltiplyinc

film to video tape, ad infinitum, although such an interpretatitm mightti-extrapoltta
from it.

110,

In the case of computer materials, the copyright question is still more complex. One can-

not patent a computer program, but since 1964 the U. S. Patent Office has: ruled that com-

puter programs: may be copyrighted through submission of two copies of a complete printed

listing of the symbolic computer program plus two copies of the completi4 copyright re-
gistration form issued by the Patent Office, accompanied by a remittance fee- 'x;56.00.

At the start of the program itself must appear: (1) the word copyrighted(( ; (2) the

name of the author(s) or owner(s); and (3) the date of the program.

In addition, producers of proprietary computer programs often imbed in them "dummy" vari-

ables which do nothing but identify the programs when they are copied or plagiarized.

Normally such insertions comprise non-print characters or functions which cannot be de-

tected by the plagiarist, thus affording a greater measure of protection to the creator.

(A similar kind of tactic frequently used by map manufacturers is to print the name of

a town that does not exist in an unlikely place on a map. When someone copies the map,

the detection of this town immediately verifies that the map has been copied.)

Thus, computer-based instructional programs can be generated and patented if a market

exists which guarantees author protection as well as the provision of royalties from

sales of quality software. With respect to the sale of, programs and their unauthorized

copying or purloining, if the body of the program copied is the same and it is deter-

mined that any changes made are non-essential (the program executes as originally de-

signed), then the pilferer can be prosecuted and sued for copyright,infringement. How-

ever, should a portion of the original program be copied and then changed in such a

manner that it executes in a completely differentImanner, such a change is deemed to be

essential and no infringement exists. It is a very complex and difficult process to de-

termine what is essential and what is non-essential, and this has been the basis for ini-

tiating many law suits. The combined expertise of a computer consultant and a patent

lawyer would be required on a case by case basis. Further, since so much curriculum

material is in the public domain because of federal funding support for development, the

author wgo creates an original block of courses under such sponsorship rust radically

change not only content but pedagogical strategies as well if he wishes to market such

material at a later date. While no published guidance exists on this issue, it has been

suggested verbally by one of the federal agencies (the National Science Foundation) that

such changes should comprise at least fifteen percent of the program for it to be con-

sidered different from the original version.

Economic implications. Obviously, the economic implications of copyright for publishers/

producers are enormous and the continuing availability of a wide variety of learning/in-

structional materials hinges quite critically upon the kind of protection and remuneration

*For this purpose, the term computer program is considered to comprise the machine lan-

guage instructions, the educational content materials, or both.

,1!
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provided for designers, authors, and producers under-the law. Indiscriminate copying will

soon make the production of new works unprofitable and thus dry up the source of new mate-

rials. On the other hand, one may ask: to what extent does the public have a right to

the contents of these works without actually purchasing them? Especially complex are the

issues related to transmission of information through telecommunications systems and to
storage and retrieval of information through computer-based data banks.

In examining current materials, one finds all sorts of copyrightstatements designed to de-

ter copying, none of which have any more legal force than a simple 0 or the word "Copy-

right" followed by the date. One of the more amusing appeared in a book titled Toolchest

by Jean Adkins (1973):

We hive gore to considerable difficulty and expense to assemble a staff
of necromancers, sorcerers, shamans, conjurers, and, lawyers to visit
nettlesome and mystifying discomforts on any ninny who endeavors to re-
produce or transmit this book in any form or by any means, electronic
or mechanical, including information retrieval systems without permis-

sion from the publisher. Watch yourself!

One accomplishment of Congress in 1974, even though copyright legislation was.,:not passed,
was the creation of a National Commission on New Technological Uses of Copyrighted Works.

The Commission is charged with recommending changes in copyright law and procedures re-

lating to the use of automatic information storage and retrieval systems and machine re-

production (other than that used by instructors in face-to-face teaching activities).

No report has been made by the Commission to date. ,

Permission to copy. A particularly difficult aspect of copyright related to telecommuni-

cations is the ease with whicn electronically produced software can be copied electroni-

cally. High speed duplicators for audio tapes, audio cassettes, video tapes, and video

cassettes have made it possible to reproduce multiple copies from'one tape in a short

period of time. Producers tell of sending programs out for preview, only to receive

the preview prints or copies back, sometimes with a note still in the containers,. tel-

ling the media laboratory to make X number of copies before returning. Obviously such

procedures will completely destroy the possibility of previewing any items that'may be

Copied electronically. While copying of film/projection based materials does occur, it is

a more complex process and not as likely to happen as the copying of electronically pro-

duced items. Verbal print materials, of course, are subject to the same problems as
electronic materials, because of the ready availability of copying machines in numerous
locations and the possibilities of high speed copying.

a

Video piracy has increased in recent months as video tape copies of motion pictures are

being produced by school systems. Unfortunately, the school systems often are not aware

that they are doing anything wrong. In a field such as06mm film, where overall sales
are only in the hundreds of copies over a period of five years, such piracy is destruc-

tive of the producer's capability to continue to produce new films. Wholesale copying

has the potentiality to develop into a life or death matter for the motion picture and

video tape industries; thus survival may depend upon authorized duplication.

With permission of the publisher/producer, copyrighted works may be distributed or copied,

but the process of getting permission is extremely complex. Most producers simply do not

have the administrative machinery, staff, or funds to grant permission to every school

which asks, and therefore they ignore such requests. Others readily grant requests for

a single copy. Others grant such requests with a fee attached, sometimes approximating

the actuAl purchase cost--in order to discourage the copying.

Another problem related to permission occurs when a school or Service center wishes to

modify a commercially produced product in some small way for use in a local .instructional

program. Again, obtaining permission is the responsibility of the persons wishing to'use

the copyrighted material and becomes excessively time-consuming and expensive. Represen-

tatives of the Satellite Technology Demonstration in Denver stated that getting copyright
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permissions has been one of their most complex and difficult tasks, and the permissions
granted were only for one year, although all work produced directly by STD is in the pub-

lic domain.

Some producers have a Rights and Permissions Officer or a Contract and Copyright Officer.
Others refer such questions to their Product Development Divisions, to. Public Relations
Offices, or to their attorney. The most usual impression is that no one wishes to make

such decisions and that as a result much buck-passigg goes on in the producers' offices.
One producer scolded an educator wishing to use some of his material over the telephone
(note: not in writing) by saying "Why did you ask? Why didn't you just go down behind

the barn and copy it?" (Douglas, 1974)

Another problem crops up with copying when materials are converted from one format to
another: do the, sane laws apply to converting pictures in a book to slides, discs to
audio cassettes, filmstrips to slides, etc.? According to present copyright law, the

change from one medium to another does constitute copying, and is prohibited without
permission of the copyright holder.

Some school districts have entered into voluntary licensing arrangements with given AV
producers, with each contract worked out according to the user's needs and the producer's
system for computing fees and permits to duplicate. Such agreements usually result in
much higher initial costs and generally have a time limit; neither aspect is really ad-

vantageous to either producer or consumer. The complexity of negotiating such voluntary
licensing arrangements negates the possibility that individual arrangements can be made
between producers end each school or district which buys copies of a work.

As a result, several producers of audio tapes are now including unlimited duplication
rights for unlimited periegs of time with the jnitial purchase of their tapes: Wollen-

sak, Audiotext Cassettes, and Xerox are examples of companies currently marketing their
audio cassettes in such a manner. Initial costs are usually between $18.00 and 525.00
for the first cassette purchased, rather than the cost without duplication rights of

$5.00, to $10.00. However, the companies marketing their cassettes with duplication
rights do not also market them without such rights. While such an arrangement may
work for a relatively low cost item such as audio cassettes, it is questionable whe-
ther it would be workable for 16mm film or video cassettes.

The Granite School District in Salt Lake City, serving 73 campuses, has entered into an
agreement with CBS news to videotape the nightly news broadcasts and make unlimited
copiep for' pse for 30 days,a,fter which the copies will be destroyed. (Contrast'this
with the CSS suit against Vanderbilt University, which has been copying the same broad-
casts for archival purposes but without contract or permission.) Dr. Donald C. Hess

in Granite City has been a pioneer in licensing agreements with producers to allow
specific copying of works in the video cassette format, and has won the respect of

many producers for his professional approach to,the copyright problem.

Electrcnic and other guards against copying. Attempts have been made to develop guards

which may be placed,on tapes to Prevent unauthorized copying by scrambling signals. The

TAY Copy-Guard Systems for example, has been introduced as a process to halt unauthor-

ized video tape copying. The system is not for sale, but Trans American Video is offer-
ing a duplicating service to producers who want to be assured that their video cassette
programs will not be dubbed. Each TAV-copied tape carries an encoding signal which pre-
vents copying, supposedly by breaking down, a reference code used by recorders in .dubbing.
TAV has_requested FCC permission to test the system in preventing off-air copying of
broadcast and CATV prqgramming. The cost to producers of having TAV dub tapes is $2.50

per tape to get the encoding signal protection. Since this would provide protection to
video tapes but not to films, such a development might possibly result in producers'
moving exclusively to video rather than film for audio/motion/visual programs. ("Sys-

tems Developed to Halt Videopiracy," Educational and Industrial Television, 1975) In

addition, the Xerox Corporation has perfected a technique of coating, documents with a
special chemical which becomes activated when exposed to the fluorescent light of a
copying machine and obliterates the entire copy during its exposure.
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Standardization

When a statewide system of telecommunications is considered, the issue of standardization
of equipment and software also raises its ugly head. While some formats of message-carrying
media are fairly well standardized, others are not.

The standardization Process. Basically, standardization may occur in several ways. In

some industries, competition among manufacturers for a given educational and consumer mar-
ket simply determines which format will be adopted. A good example is the 2" by 2" slide,
which finally became standardized after Kodak took it to the consumer market; it is al-
most impossible to purchase 31/4" by 4" slides or projectors today. Another current pro-

duct which is likely to compete on the consumer market is the video disc, with the Phil-
lips/MCA system vying with that of RCA; undoubtedly, educational materials will adopt the
format which the consumer market adopts because of the advantages in programs, costs,
availability of playback equipment, and service.

For some products, industry-wide standards have been established. The best example here

is the half-inch EIAJ video tape format, which contributed greatly to the standardization
of helical scan reel-to-reel video tape. ("The Half-inch EIAJ Standard Gets a Boost,"

Educational and Industrial Television, 1975) Such standardization by the industry has
not occurred, noweier, in tne case of video cassettes, although the most popular format
today is the U-matic, principally because of aggressive marketing by Sony.

Standardization may also occur through work by producers, manufacturers, and professional
organizations with the Argrican National Standards Institute (ANSI). Often this is a

long, tedious process; for example, only in 1974 did the interested parties finally reach
agreement to trito reach further agreement on the 8mm film format. It is possible that
with intensive promotion of Super 8film with magnetic sound, this format will become
standardized by the consumer market while negotiations with ANSI are still underway.

Standardization of computer systems. One significant obstacle to the transfer process in
the field of computers has peen the lack of hardware and software standardization between
programs. Several attempts to solve this problem have been made. Many important contri-
butions in the form of highly specialized technical computer standards have been formu-
lated and implemented in the last ten years through agencies such as ANSI in the formof
standards for FORTRAN known as the x 3.9-1966 Standard FORTRAN programming language.
Similar standards for data communications were also formulated and publisned in 1965 by
PSI and designated as the American Standard Code for Information Interchange (ASCII
Code) for digital data transmission. In the development of new hardware devices and tech-

niques, a dynamic and fast-moving field, technical stand dization often lags four to ten

years behind marketing of the technology.

Problems for the state. One main problem that arises is he question of whether the state

will be in the position of endorsing the product of one nufacturer over tnat of anotner

if it adopts one format from among those which are not st ndardized and makes software
available in that format,to all schools.

A further problem is the question of local control of edud tional content ar.d processes.
If, indeed, a statewide standard is adopted, it automatically precludes the availability
of Certain software without requiring local school districts to bear the total cost of
such purchases from local funds. 4

If, on the other hand, the state decides to produce and/oreprovide software and services
for a format which is not standardized, does it have the obligation to produce and dii-

tribute programs in all
'formats

so that each district willibe able to obtain the programs

in that format which is most compatible with its own equipent? If so, this could result

in costs and.personnel requirements which would remain opel-ended.

The problem of obsolescence also arises, and attention shoOd be-given to the findings
of Project C-BE, a jointly funded research project involvidg the University of Texas and
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the National Science Foundation in development of curriculum and use of techniques. for

computer-based education at the university level, that the effective shelf life of any

given computer-based instructional program is no more than three years. (Allan and

Lagowski, 1975)

Federal Communications Commission

Because of the extensive powers of the FCC in regulating radio, television, telephone,

and telegraph operations within the U. S., it must be taken into account as a factor in

distribution of software. The state, or its subdivisions as potential licensees, will

have to deal with FCC regulations. In fact, the question may arise as to whether the
state itself may actually be licensed for such a system, or whether it is necessary for

it to create an independent authority for educational communications.

411n the past, FCC regulations have been favorable to educational broadcasting and other

telecommunications: The reservation of VHF or UHF television channels for educational
broadcasting and the requirement that the cable systems of cities comprising-the top
100 television markets must provide public access as well as educational channels have
been advantageous for the development of telecommunications.

The stipulation imposed upon cable operators is to be reviewed and re-evaluated in 1977,

however. In an attempt to assess current usage of the cable channels dedicated to edu-
cational purposes, Jorgensen and Anderson completed a study in the spring of 1975 under

the auspices of Michigan State University, the AECT Division of Telecommunications, and

the National Cable Television Association. Just released, the study shorts that out of

6,000 cable systems examined, 350 indicate some type of educational use of television.

Public elementary and secondary scnools conprise 62z percent of the educational users,

and higher education institutions, 37 percent. Of all the users, 64 percent used TV

without budget increases and 74 percent hired no additional personnel. A total of 344

TV courses were listed, and 46 percent of the respondents indicated that they used TV

for direct teaching.

In their summary, the investigators stated that educational use of CATS/ is not as fre-

quent nor as active as.the potential for it would permit. They further stated, "The key

appears to be software. While CATY is viewed by many educators as a new distribution
medium for software acquired from external sources, production of software at the local

level is significant and apparently growing." (Jorgensen and Anderson, 1975)

.Study findings revealed that no. institutions were using CATV in an interactive two-way

, instructional mode. Of those wnich used TV for direct teaching, 39 percent produced

their own programs, 18 percent purchased or rented programming, and 13 percent produced

lessons in cooperation with other institutions. Another 29 percent indicated that they

used programs received off-the-air from public or commercial TV stations.

While the study indicated that actual use falls far short of potential, it did recommend

continuing reservation of channels for educational purposes and possible expansion be-

yond the 100 largest market areas.

Relationship to Textbook Adoption Program

-Since in Texas the textbook adoption program prcvides free textbooks to pupils for most

courses taught in the public schools and also a-glows local districts some discretion con-

cerning their choice of textbooks, the possibility of a similar program for specific types

of software to be carried on a telecommunications system must also be considered.

According to current law, however, a textbook is defined as hardbound printed materials,

although some exceptions haye been made in adoption of text materials for kindergarten

and of certain paperbacks. Thus, the type of software needed for a telecommunications

system very likely does not fall into the textbook category. Accordingly, should the
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state wish to set up an adoption program for such Materials, new legislation would be

o
required.'

Present practice for all Software except textbooks appears to be to leave its selection
entirely to the discretion of the local district (with advisory assistance from the state

or from education service centersif requested). The local district may, then, delegate

professional personnel engaged in working with learning resources to select the software
which is to be purchased out of instruction budget monies, usually from local funds,
since there is no state per capita funding for software other than textbooks. In addi-

tion,.since adopted textbooks often are accompanied by a considerable amount of software
in addition to the teacher's manual, it is currently the responsibility of the district
to provide any of theA learnidg aids related to adopted texts if Children are tos.Vve

the advantage of learning from the accompanying software. There may be some question as

to the legality of this practice, since it denies such materials to pupils in less afflu-

ent districts.

Since there is such tremendous variety in software, three questions, in particular, appear

to be worth considering: (1) Are there software items that are best left up to the local

district to provide? (2) For locally selected and purchased software, should state lists

of recommended items be used? (3) For certain types of software, including those needed
in a telecomnunications system, should some kind of adoption program be established?

Because of the tremendous variety in cost, learning effectiveness, format, ease of acqui-
sition, ease of local production, and simplicity of maintenaMte, it appears that local

districts should have considerable input into the selection of many software items. In

fact, not only at the district ltvel, but also at the individual campus level, software
needs may differ extensively, thus reinforcing the need for individual school and teacner

input into the selection of these items. Examples of such software would be trade books

and study prints, pamphlets, some audio discs or cassettes, art prints, filmstrips, over-

head transparencies, slides, certein.types of kits, and other such less expensive yet

readily available items. It should be noted that most of the items used as examples of

local selection and purchase are either-print, photographic, or electro-medKanical; they

are simple to operate, easy to preview, relatively inexpensive, and the equipment usually

is easy to maintain. Most school librarians are sufficiently prepared in the selection
and acquisition of such software items that logistic problems are minimal, provided
that campus level personnel want to use the items. The major problem related to such

software in many less affluent districts -is the cost. While many of the items are no

more costly than trade books, two factors, in particular, mitigate against their use on

some campuses: (1) cost of equipment with which to play back or project the software;

and (2) state and regional accreditation standards and state/national standards for
media programs which tend to focus on a certain number.of books per capita, thus placing
top priority on book put chases when funds are limited.

Some changes are currently evident in state standards. The new national standards, set

forth in Media Proorams: District and School (Association for Educational Communications
and Technology and ktrican Association of School Librarians, 1975), tend to reconmend

software without erphasis on one format or another. It would appear that the less com-

plex, more cost effective items of software should be purchased at the campus or district

level rather than become a part of a statewide adoption scheme.

The second question, whether the Texas Education Agency should require materials that are

locally purchased to be chosen from a statewide list of recommended items, would also ap-

pear to,elicit t negative answer. Many states which have a shortage of professionally pre-
pared learning resources specialists or librarians choose to exercise some control over

selection of materials by a statewide list of items that are recommended for purchase;

North Carolina is a good example. Certain advantages accrue to statewide provision of

seleCtion lists: screening by evaluators who may be more knowledgeable than local teach-

ers or librarians, thus insuring quality of production and valid.comnications techni-

'ques; simplification of ordering and accounting procedures; and considerable uniformity
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of the instruction provided in schools throughout the state. At the same time, certain
of these potential advantages may also be potential disadvantages. In Texas, the wide
ethnic, cultural, and geographic diversity of target populations would suggest that
items appropriate for pupils in Wink may not be appropriate for pupils in Port Arthur.
As reviewing and bibliographic control procedures for software improve and as more and
more districts are employing librarians/learning resources specialists (even at the
elementary level), it would appear that sufficient skill is available to evaluate mate-
rials locally, particularly if administrators are willing to delegate evaluation and
selection responsibility to personnel trained for such tasks.

A second potential disadvantage of statewide selection Usts for non-textboo items is

the possibility that the principles of local control of education and of e academic

freedom of teachers and other professional personnel may be violated. If control of edu-

cation is to be local, then selectioh of learning resources shoOld also 4 made locally.
While public school teachers may not often raise the issue of academic freedom, practi-
cality and experience should dictate that materials which are not desired and chosen by
teachers may not be used very effectively, may be ignored, or may be misused.

There may be a middle ground, however, between complete state control of selection of
non - textbook item and complete local control. Much of the software required in a tele-
ccanunications system is cc-plex, difficult to produce, and expensive. It seems reason-

able that careful attention should be given to statewide provision of certain formats
of software such as broadcast or cable television programming, computer software and
courseware, video recordings, interactive television, simulators, computer magnetic
tape, etc. Since state purchase of such commercially produced items and distribution-
through a telecommunications system would seem to violate copyright restrictions at the
present tire, it appears that the state has two alternatives:. (1) to produce the mate-
rials that it desires for a telecommunications system and then to distribute them either
directly or in network fashion throughlthe education service centers; or (2) to provide
some type of adoption program, similar!to that used for textbooks, through which commer-
cial producers will prepare and produce materials and submit them for possible adoption,
recognizing that adoption would automatically carry freedom from copyright restrictions

and distribution rights for the state. Should either alternative be chosen, care must
be exercised to make the content and methodology of the materials such that they do
not impose additional content and time requirements upon already harried teachers, but
that they do better some of the tasks Which the schools are called upon to do, especial-
ly in the areas of instruction in fundamental skills and inakiyidualization of learning
kprograms according to student needs.

Consumable Paterials

Because many of the multi-media programs, often called learning systems (for example
Sullivan, Fountain Valley, Peabody, American Guidance Associates, Science Research As-
sociates), include software in a variety of formats along with teacherinstructions and
pupil workbooks, worksheets, record-keeping booklets, or duplicating masters, there is

often a need to replace consumable materials.

Most vendors probably assume that such replacement of consumable materials will be car-

ried out by re-ordering the materials from the vendor or his representative. In prac-

tice, this sometimes becomds difficult Id7.do for several reasons. First, the replace-

ment of consumables so that there is alOays an adequate supply on-hand for pupil use
requires rather careful monitoring of the rate and frequency of use of such materials.
Many schools either do not assign this responsibility or assign it to an already over-
burdened librarian or audiovisual coordinator who simply does not have the staff or

the time to devote to it. Second, there is frequently considerable lag between the
time consumables are ordered and the time they are received, rendering the whole
learning system inoperative while waiting for replacements. Third, the cost of re-
placing consumables is sometimes prohibitive for schools; either the original systems
were purchased with federal or grant.money which has run qutand there is no local



funding for such items, or else the districts have simply failed to budget for such

items in their planning. Teachers are then faced with scraping up funds from sources

such as the PTA or else purchasing the consumables out of their own pockets, neither

proceduie being to the advantage of the school. At times, the cost of replacing con-

sumables seems inordinately high.

An alternative to the replacement of consumables is to reproduce them locally, a prat-

tice which may often be in clear violation of copyright law. Should it be possible,

however, foi theilstate, education service center, or local district to purchase learning

systems which contain consumable materials under an agreement with the producer that

such materials may be reproduced either on a fee basis or because the reproduction

rights have been incorporated into the original purchase cost, the copyright problem

could be averted. Other negative aspects of local reproduction of consumables are the

poor quality of many locally produced materials, the time that must be devoted by some

teacher to operation of the reproduction equipment, and the possibility of blue blindness

in a small proportion of students and the subsequent problems if purple ditto stencils

are used for reproduction.

Personnel

The production and utilization of software in a telecommunications system on a statewide

basis make specific personnel demands which cannot be denied.

By following AECT personnel guidelines and paralleling quite closely those of the Ameri-

can Library Association, personnel may be divided into four levels: professional, as-

sociate (an ALA category only), technical, apd clerical._ ("Certification and Accredi-

tation," Audiovisual Instruction, 1974)

professional personnel. These persons are fully certified for their positions

and usually hold at least a master's degree. The media professional may be engaged'

in media management at the building, district, regional, or state level; in media

product development; or in instructional design and development. Clearly, a

statewide telecommunications system would require professional personnel of all three

types, with the largest percentage being media.managers who operate at the building,

district, or state level as learning resource,utilization specialists. The media mana-

gers are being educated in both educational technology and library science programs in

Texas at the present time. -

Educational product developers are also being prepared; most of them, however, may not

be able to meet all certification requirements because many of them are being educated

in programs in schools of communication with emphasis on radio, television, and film;

for many qualified people in this category, certification- is a stumbling block.

Instructional developers are also being prepared in small numbers, but such skills usu-

ally demand experience and education beyond the master's and certification levels; most

instructional developers would probably function at the district, regional, or state

levels but would clearly be essential to implementation of wide production and valida-

tion of software for subsequent distribution on a statewide telecommunications network.

The findings of Project C-BE with regard to instructional development verify previous

writings, and make a strong case for an instructional development team that would work

on preparation of learning/instructional materials for input into a telecommunications

system. The fact that developers go through essentially the same process of intent

and rationale, design/analysis, design/synthesis,
production, evaluation, and dissemi-

nation regardless of discipline or level would indicate that a process has emerged by

which instructional development personnel can create materials for a system, whether '

it be computerized instruction, or some less sophisticated technology. (Allan and

Lagowski, 1975)
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Associate personnel. The library associate. is a person holding at least a bachelor's
degree but without professional library preparation. The associate may perform spe-
cialized tasks under the direction cif a professional while at the same time supervising
technical and clerical personnel. Examples would be a foreign language reader's adviser
in a public library or an administrative assistant in an academic library. Few associ-

ates are employed in public schools, and this personnel category is under reconsideration
by ALA at the present time.

Technical personnel. If production of software at the state, regional, districts or cam-
pus level becomes more widespread, the requirement for more technical level personnel

will become pronounced. Technical personnel may function in production after profession-
als have determined basic instructional design, or they may function in the areas ,of
maintenance and equipment operation,,as in television production and broadcasting or dis-

tribution. Most technical personnel have formal education equiiialent to.an associate
degree from .a two-year college, although some may be holders of bachelor's degrees in
specific areas. To date, state salary support does not provide adequately for this le-

vel of personnel; most must be paid.from local sources. Although their responsibilities
place them above the aide or clerical level in.personnel classification, there is no
state salary support at this level as yet.

Clerical Personnel. Clerical personnel in media positions are usually trained on the
job and may be funded through aide or clerical position allocations. In most districts,
however, few such personnel are assigned to media software production or maintenance po-
sitions unless their salaries are provided by federal funds such as ESEA Title I.

It would be foolhardy to assume 'that a telecommunications network would not require addi-
tional specialized personnel, as well as additional personnel assigned to production and

maintenance. Much on-the-job training will be required of all personnel in such a system,
since the tasks may not be well-defined until the system begins to develop its pilot pro-

grams, and even when it is fully operational adjustments in personnel tasks and assign-
ments should be expected.

In addition loroduction, maintenance, and utilization personnel, careful attention must
be-paid to re-eduCation of teachers and other professionals if any telecommunications sys-
tem is to be exploited to its fullest potential. This need is emphatically documented

in the Needs Assessment chapter.

quality, Validation, and TransfLrability

While the professional previews materials, and the journal reviewer may make subjective

.
judgments on their quality, little hard data has been produced to indicate the actual
effects and thus the proven quality of materials in producing learning in pupils. Many

professionals have had the experience of rejecting materials which appearedjor,various
reasons to be of questjonable quality only to find that they were hf§hly ef_tertfve with

given students. Little validation data is available to most purchasers of 4OTtware con-
cerning the learning effectiveness of the items they buy. While some producers make
limited efforts to field test materials before marketing them, the economic)demands of
recovering extremely large front-end costs often fOrce prbducers to market materials be-
torethey have been adequately field tested, much less revised on the basis!of the field

Pest ditA. However, it must be recognized that field testing is experisive,ibrings the
'product closer to obsolescence, and gives the competition a chance either to pilfer ideas

or to market earlier;

A recent development in the validation of materials has come from the impetus generated

by Komoski at ENE in, spearheading the National Learner Verification and Revision Task

Force (LVR). The role of the task force was originally to clarify the process of veri-
fication and revision and to prepare guidelines for producers to use in the LVR process.
The emphasis in the LVR process, appears, however, to be on revision or product.improve-
ment as a result of feedback from learners rather than on initial validation of materials

before they are marketed. The work of the LVR task force has been short-Circuited some-
what by legislation in California and Florida that is requiring validation of materials

purchased for the schools in those states; the intention of this legislation is
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apparently to prove the worth of a product before purchase rather than to revise contin--
uously throughout the life of a product. (Levy, 1975)

It appears that the validation area will be one of continuing conflict among legislatures,

educators, and producers for some time to come. From an economic standpoint, the contin-

uous revision of products (perhaps Somewhat like that of encyclopedias) will be prohibi-

tive to all but a few large, well-established producers. On the .other hand, educators

will have difficulty in determing what is,worth measuring; how much improvement in learn-

ing as a result of using given materials is enough? Is the same improvement to be ex-

pected of the special education student with learning disabilities and of the academical-
ly talented student in a- private high school? Another area of problems and conflict in
the continuous validation of materials relates to the training that teachers must receive
in order to participate in on-going evaluation, revision, ,and validation of products in

the classroom. If producers'are to carry out the validation process, they must have
schools to use as field test sitec, thus requiring teachers to have skills which.Xhey do

not now possess. However, many educators, publishers, producers, and other media person-

nel'anticipate more-validation activity.

In a Delphi study done in 1974, Herring found that-80 percent of respondents eilkcted

that between 1981 and 1990 "Commercially prepared prepackaged. instructional ma erials
[would be) validated and purchasers [would be] supplied with0P11 validation information."
In addition, she found that 65.8 percent of respondents thought that during the same time

period "Cost effectiveness data [would be) supplied for all commercially prepared learn-

ing materials." She also found that 56 percent of respondents thought that between 1974
and 1980 "Teachers [would] test and revise materials that they [prepared] in order to

validate them for future use." (Herring, 1974)

Validation is also closely tied to the issue of transferability. Among the more complex

examples is transferability. of computer-based instruction, but problems similar to those

cited in the following section also exist in transferring lower technology learning sys-
tems such as audio-tutorial, the Keller plan (Personalized System of Instruction), and

others.

Transferability of computer software and courseware. The most promising work for fostering

51

transferability has been accomplished by professional so 'eties such as the Society of Chem-

ical Engineers which, through a working committee, has o anized and implemented the Compu-

tational Aids to Chemical Engineering in Education (CACHE . Within the CACHE System,'

FORTRAN IV was adopted as the programming language. Technical specifications were defined

in a practical and precise manner from the standpoint of compatibility of compilers between

commonly supported commercial computer systems. Unfortunately, only a finite number of

highly specialized CACHE programs exist. (National Academy of Engineering, 1972)

A major breakthrough 4n information transfer has recently been achieved by the ARPA net-

work, using information packets that are transmitted via high speed, precisely formatted

iigital data blocks between computers of dissimilar make through'the use of special cont.

..-) version devices called interface message krocetsors (IMPS). This technique has been des-

) cribed more fully in the chapter oneTelecommunications Activities in Other States.

' Within the industry itself, many vendors maintain libraries of "customer furnished" pro-

grams;

--

e.g IBM has its SHARE group, Digital Data Corporation the DECUS educational lib-

rary, Hewlett-Packard its users group, etc. The problem with this type of organization

is that it limits the user to one vendor's system. To go to another system requires

many changes in programming fofmats, some major, some minor. .

4,

The Department of Defense has conducted a research study on the problem of transferability

of computer programs because of the need for full system compatibility in militaty opera-

tions. Several excellent reports on this subjett have been published by the Rome Air De-

velopment Center, and include in-depth recormendations for programming language transfer-

ability standards on languages such as FORTRAN, COBOL, and JOVIAL. (Fleiss et al., 1972)

1 4
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In evaluating the problem of why there is no widespread use bf computer-based courses,
the crux otthe situation is that there has-been little or no in-depth organization,
publication, dissemination, .testing, and evaluation of computer-based curricula on a
large scale effort in a liveenvironment. One reason for this possibly is that educa- .

tors are notorious for not communicating directly with each other, eveh.in the'same

institution. Levien {1971), in a study involving'the plans'for establishing the now
extant National Institute of Education., stated "Serious deficiencies in information
flow exist within'the field of education." He was referring to the quality of the in-
formation transfer within institutions as well as to the inaccessibility Of informa- °

.tion. To illustrate this point; the following incident Cs recounted. During the 1970

Fall Joint Computer Conference held in Houston, Texas, Several faculty members from
the Chemistry Department of the University pl. Texas at Austin decided to conduct their

own realistic survey on transferability of compUter programs, using a benchmark pro-

gram written in Extended BASIC (the General Electric Mark II version) on various ven-

dor systemgAisplayed in the exhibj.tarea. The test program was written for Intro-
'ductory ChemAtry and contained some two hundred statements. Five of the Vendors who

were exhibiting their mini - computer time-sharing systems were selected and the company
programmer personnel notified of the purpose of the experimental test. The results

showed that none of the systems ran the complete program.with.out error for the follow-

ing reasons: . -
. &

*
I

(1) Two of the systems
.,
had no provision forhandling character string manipula-

tion. .
,

(2) All five systems had minor character set format problems involving_ state-
'ment identifiers;'e.g., one system used "rubouts" for separation of state-

' if ' Mentswhile another used a colon. .
.

.
.

(3) One syslem did run the entire program; but, was not altogether successful,'
as the diagnostics on the "print" statenleriX indicated a minor violation

in format. .

. . .

-
It is rewarding to report, however, that 'with the assistance of the particular vendor's

system programmer, a sub-routine fgr conversion.of_the test program'was written whiap

converted the program to proper formats in less tfian one hour. .

. 0 , , . .

Important strides have been made in compiling, cataloging, and'disseminating information

on computer program availability through publication of an index ofCAIprogras by the
University of Wisconsin (Hoye and Wang., 1973) egg the U. S. Navy's pubjicatiori of a

cross-referenced KWI,C index of articles-on CAI. (Engel, 1969) ENTELEK, a norWofit .

,
corporation located.in,Bostor,. Massachusetts, has also published a list of CAI programs
(1969). _The Program and Literature.Service (PALS) also has an extensi,04,Tisting-of

'computer-related curriculum materialtailable at the North CAolinetducational Com- ,

- outing Service (Hege, 1972),"as does e Joint Uselr Group of the Association for Com-

puting, Machinery: (McQuillin, 1974) These publications are very limited in scope; _

much morecomprehensive'coverage is needed. _

-..
. ,

.

. !

In hopes of providing a'solution to Ihe.problem associated withthe-transferibility of
compmter-related curriculum materials,'the National Science Foundation sponsored two

projects with the goal of in-depth studies for improving transferability. In 1871,

Project C-BE, co-directed by Dr. J. J.'Allan and Dr. J. J. LagoWski, was initiated at

the University of Texas at Austin to conduct research oh the methodology for develop-

1 ment of computer-based courses in a wade area of disciplines within the sciences and

engineering. Its specific goals are: r.

(1) To identify computer.bged corkepts that are commonUong several disciplines;
. .

-% (2) To'develep evaluation procedures for this type of effort;
k

(3) To identifithe elehents of transferability;

(4t* To develop a fiscal model.
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The second project was Project CONDUIT, a consortium of five universities which is again

di- scussed in the chapter on Existing Texas Networks. Project CONDUIT's specific aims are

to achieve transferability by:

(1) Establishing repositories o f computer-related curriculum on both a national

and a-regional level for the-purpose of testing and certifying packages of

instructional materials for dissemination to educational institutions;

. (2) Publishing guidelines for creating computer-related curriculum materials;

(3) Publishing guidelinesfor documentation of computer-related curriculum

materials; '

I,

(4) Publishing guidelines for evaluating- computer-related curriculum materials;

(5)' Publishing guidelines for transporting computer-related curriculum materials;

(6) Publishing guidelinesffor implementing computer-related curriculum materials;

"(7) Publishing a listing of available computer-reltted curriculum materials;

(8) Holding workshops for training or orienting educators to the technique4of

programming materials 'for -cpmputer-based curriculum;

(9) Using an advisory panel for certification of new or existing computer-related

materials.

Also worthy of mention here is Project COMPUTE, conducted by Dartmouth College. This is

a research project for curriculum development and transferability of documented CAI mate-

rials.

Admittedly, these activities are largely at the higher education level, where CAI is much

further advanced. However, they are cited here to demonstrate that technical progres,s

has been made and that the transferability problem has almost.been surmounted in the com-

puter field.

Software Distribution Rbquirements
0

Ideally, a telecommunications system'would provide for the direct distr'but n of all soft-

ware to the campus or even the classroom level,ORdalistically, however, must-be recog-

nized that some'sort of network must be established to handle requests for materials as

well as ta-distribute then, and that various nodes in that network will have varying re- C

sponsibilities in actually getting materials to the teachers and pupils who need them.

Different types of information or materiels may be better suited for the different levels

of,such-a distribution network. J--- k

A reliminary list ofootential computer network services. The following list suggests

some possible uses for a network.' (Greenberger, et al., 1974) ,, .,,

(1) Administrative ---
vi

s ,
...

(2) Instructional ,

(a) Computer-aided,instrIion (elementary, secondary, vocational)
.

.

.(b) Computer-aided instruction (college, professional,'in-service, updating)

(3) Program Development and'Testing
(a) Basic instruction .

.

(b), Advanced instruction
n 4(c) Disciplinary instruction
., , 7

.. _
.

. s.

's
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d) Network resource deyelopment

f

1CAI program support
Cross-computer support

(4) Computing
(a) General
(b) Large scale

(5) l=ibrary and Literature
(a) Library catalog retrieval
(b), Current awareness bibliographic search.
(c) Retrospective bibliographic search
(d) Research inquiry referral
(e) Network resource infgrmation

(6) Data

(a) Statistical and survey'data search
b) Standair.d reference data search

(7) File
"2

(a) General data management
(b) Large scale data management
(c) Test file management

/ (d) Text analysis

(8) Communications
(a) Teleconferencing
(b) Network interface conVersion

Control and Data Collection
,_ (a) Laboratory automatipn

(1 Network performance measurement
.(c) Resource utilization analysis

Distribution service levels. The two primary service-levels to be considered are the

regional education service center'and=the campus level learning resource center.

Education service center. A clarification of the specific role which is to be

played by the educate service center_would_seem in order. Is it to function

as a depository of materials, as a rode in distribution, as a site for storage
ancLdistrfbution of materials received from a central state source, or as an
examination center which allows local districts or campus level personnel to
examines :hat is available from a central state source? Each of the aforemen,
tioned roles would involve differ6t requirements in terms of equipment, staff,
software, and financial support.'

Campus level learning r-esource:center4. The assumption can be made that the cam-

pus level learning resource center will be a key node in the distribution chain.

it is here that many learning/instructional-materials will be housed, accessed,
retrieved, and channeled to the ultimate user. Major advantages of transmitting
materials to the campus LRClevelfor recording and storage are (1) immediate
availati4i-ty of materials provided through this_ arrangement, (2) the possibility
of selection of materials --by LRC personnel to meet the unique needs of pupils'on
a given campus, and (3) the informal and continuing contactvith ,teachers and

pupils that the staff of the LRC have. The major disadvantage is that LRC's are
usually grossly understaffed with clerical and Maintenance personnel, so that the
professional must devote valuable, high-paid time to routine tasks just to keep

the center operational. The quality of'service varies according to the expecta-
tions of the principal on a given campus and the capability of the LR specialist.
If the campus level LRC is to function as a node in the real time activities of

.st
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a telecommunications network, considerable attention must be given to space and

equipment requirements as well as to increasing staffing and re-training existing
staff, many of whom were educated before the current emphasis on electronic techno-

logies-.

Storage of learning /instructional materials for easy access by users at the campus
level often becomedifficult because of constraints of floorspace for new materi-
als, of limited,imailability of specialized shelvibg and packaging designed for
non-book media, of frequently overprotective staff attitudes, and of genuine con-
cern for security of the physical items, especially equipment.

Maintenance is also -a major problem at the campus level unless the sdistrict or ser-

vice center. provides regular maintenance service and personnel. Few districts cur-

rently have funds to allow each campus LRC to maintain service contracts for equip-
ment and for checking and repair of software. Specialized personnel who can main-

tain and routinely check electronic equipment are especially critical, since many
present staff members have learned of necessity to deal with electro-mechanical
equipment but are terrified ofthe electronic.

A concern related to distribution is that of production at the service center, district,

or campus 'revel. If a telecommunications system is provided to distribute software for

students to use as well as to distribute information for teachers and administrators,
to provide in-service education, and to assist in decision - making,, it may still be neces-

sary to produce some materials locally in-house. In addition, the possibility of distri-
bution of well-prepared materials Via a network froth the campus or classroom level to

other personnel at the district, regional, or state level must be considered. If such

two-way distributioniisiundertaken, the proprietary rights of the designers and producers

of materials at the campus level must also be considered. Decisions must be made as to

who owns the copyright and whether it is legal for an individual to copyright materials
prepared ih a campus LRC, ising LRC materials and staff.

Because of the ease of 'electronic duplication and the possibility of using audio and

Video to record materials distributed via a telecommunications system, even remotely at
off hours, requirements for duplication equipment at the campus, district, and service

center levels must b& established Copyright controls on duplication, particularly of

audio, at the campus level must also be instituted.

Evaluation and Selection

Use of a telecommunications system provides for interesting possibilities in two-way

communication during the evaluation and selection process for all learning /instructional

materials. Campus level personnel often have neither time nor access to many materials

which they might wish to examine. A telecommunications system provide's possibilities
for remotg preview of materials and for storage of data from users of materials, in- . .

cluding such information as characteristics of 'learners with whom the materials have
'worked well, community and demographic characteristics of schools in which:the materials

have or have not been effective, cost data, and more thorough evaluative information

than is commonly provided by the reviewing media.
.

,

Since the current state of bibliographic control of learning/instruCtional materials In

anything but book format is extremely haphaza' , could a telecommunications system fill

some of the existing gaps?- It appears 'that a tatewide system could help with the gaps,

but that the problem of bibliographic control his national, perhaps even international,

-in scope and that a statewide system could only function as a sort of band-aid. Until

producers of materials are willing to provide complete information about- ,their products

upon release to,a central listing source, even the first level of bibliographic control

is circumvented, The NICEM Indexes provide this level for the items produced by many

companies, but they are neither inclusive nor complete.
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A second level of bibliographic control, that of indexing reviews, has only within the
last,five years become a reality with Me is Review Ripest, which has had to depend upon
voluntary indexers who included only the journals which they had readily available. The

new Bowker International Index to Multi-Media Reviews may help to alleviate this problem

eventually, but it is feared that it will only compound the probfbm of producers not
realizing the critical importance of getting their products reviewed.

A third level of bibliographic control, and the one most crucial ta the current study is

that of the review and evaluation of items in the review literature. Producers generally

are not consistent about the items that they send to the reviewing journals, and sortie pro-

ducers do not provide review copies at all. Since the entire audiovisual industry greW

up with a marketing orientation rather than a bibliographic control/review/evaluation

-orientation,,many producers still do not see the critical need for their products to be
reviewed in the bibliographic tools to which campus and district level LRC personnel

have access. a

A final level of bibliographic control, that of complete retrieval information that will
provide multiple access points to materials, traditionally has been left up to the campus
level LR specialist in cataloging or has been touched upon by service center media cata-

logs. A,telecormunications system. provides the possibility of in in-depth retrieval sys-
tem for bibliographic and subject analysis and re,dte production of catalog information.
This.might best be accomplished through affiliation with an already existing network such

as the Ohio College Library Center (provided OCLC incorporates media) or through a state-

wide system for medial depending upon OCLC, MARC, BIBNET, or other systems for similar
information on print materials. A major contribution to this level of bibliographic con-

trol appears possible through a telecorrunications system, reflecting the recommendations
made in the Instructional Resources System study and proposals.

EMERGING TRENDS THAT SHOULD BE MONITORED

From the foregoing discussion, it is obmious that many recent developMents are still in

the process of rapid change and that stater'ents made in this chapter may quite possibly

be outdated before this report gets into print. Several trends which bear rather care-

ful watchi.ng are highlighted in the fallowing paragraphs.

Consortia for Production

Already a reality in the educational and public.broadcasting field, production consortia

tray continue to develop as funaing_for producticn of really high quality software becomes

more and more difficult. This trend should be monitored especially closely in the area
of computer-based education, where the,initial costs are.so high and the shelf life of

programs is less than three years.

*Purchase Includes Duplication Rights°

As indicated in the copyright discussion, stipulation of purchase with permission to copy_

may be'the only 'hay in which producers of certain types of materials, which are easily,

'du'plicated electronically, can survive: At the state level, special attention should be

paid to the breadth:of the duplication rights; for example, would it be possible for the

Education Agency on a state basis to purchase one copy of an item for duplication and

supply all campuses who desire the item from that one copy? If so, what are the impli-

cations for duplication facilities? Can-the networking principle be applied, or does

networking automatically negate the permission to copy implied in purchase?

On-Demand Publishing

Little has Seen mentioned publicly about on- demand publishing, but the possibility df it

,becomes more and more likely as -more publishers' turn to data banks dY their product's as.,

'the source for their actual editing and publication. Will ft be possible in the future,
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for example, to order a collection ofitems printed remotely, from the publishers data
bank, tailoring the selection specifically to the intended user? Such a capability

would be invaluable for in-service education, for updating information supplied to ad-
ministrators and teachers, and possibly even for textbooks. Will the time come when,

instead of adopting textbooks in hard copy versions, the state adopts textbook publi-
cation data banks from which unique, consumable textbooks are'printed for each pupil,
so that if Johnny requires third grade content in addition and subtraction, 2.5 con-

tent in multiplication, 2.0 content in fractions, and 1.2 content in theory, and arith-

metic book can be prepared specifically for his needs?

Standardized Validation Practices

Work of the National Learnei- Verification and Revision Task Force, of EPIE, of the
Society for Learning Technology and of other groups concerned with evaluation and vali-
dation should be monitored in the area of validation practices. The examples set by

the Air Force in its Advanced Instructional System may be examined for viable processes.

State Adoption Program

As consideration is given to change in the formats of learning/instructional materials
provided under the textbook adoption program, both in the proposed revision of the state
constitution and in the implementation of the Instructional Resources System through
legislation or. action of the State Board of Education, the-effects of such changes in
providing software for use in a telecommunications system should be considered. Since

software is, essentially, an inter-related system comprising textbooks, items provided
by the district; and items provided through Education Service Centers, the introduction
of telecommunications and its associated software as a part of 'the total software sys-

tem will require monitoring and possible reassessment.

Copyright

Because of the crucial role of copyright in any software distribution and storage sys-
tem, constant contact should be maintained with the Educational Media Producers Council, _r:

NEA, American Publishers' Association, American Library Association, AECT, and other
organizations which are lobbying about and immediately concerned with copyright legis-

lation. Continuing contact with large producers might also prove beneficial, as they
.seek laboratories in which to experiment with new modes of distribution which protect

the proprietary interests of the producer but also make materials readily available to
the consumer at affordable prices.

Although it would be foolish to state that th'e success or failure of a telecommunications
system hinges on the quality and availability of software, it should be noted that the

finest possible system for transmission is uneconomical without adequate means for gene-
rating, acquiring, indexing, retrieving, and accessing already prepared content. Until

some of the software problems are solved, only limited usefulness can be expected from

a statewide distribution system.
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PRECIS

This rathgr speculative portion of the report begins with a brief examination

of social, political, economic,..and technological factors; all of which have

separate import for the future..

The next portion looks ahead with regard to the technologies involving trans-

mission of information, and includes trends and forecasts in the areas of band-

width; coaxial cable; quality of data rate, accuracy, and reliability; tele-

phony; satellite transmission; radio broadcast; and cable television. Each of

these areas is examined in terms of its educational possibilities, and the re-

sulting forecasts comprise necessary considerations. Cable television has

quite a promising future, as seen here.

This section is followed by another that treats educational display technoiOgy

and devices in much the same way. Included are computers, interactive tele-

vision, dual channel broadcasting, video projection, video playback, laser

holography, picturephone, dial access, libraries and learning resource centers,

and home learning centers. These discussions point out, the strong likelihood

that the home learning center will come into popular use, and the need for

compatibility between this technology and thine in use in schools.

The chapter narrative concludes with a description of a hypothetical, optimal

educational methodology, but with the mental reservation that what'is optimal

today may be obsolete tomorrow. The emphasis remains on systems which not

only instruct but alsb store, retrieve, manage, and counsel.

The contents of the chapter are:

General p.'VII-l'

Transmission or Carrier Technologies p. VIII-4

Educational and Display Technology p. VIII-12

and Devices A

Future Perfect p. VIII-23

Bibliography p. VIII -25
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VIII

FUTURES IN TECHNOLOGY

GENERAL

TheFUture irr Education 1980-1990

Any forecast of the educational future for the period 1980-1990 would be meaningless '*

unless it included consideration of the following areas: (1) social; (2) political;

(3) economic; and (4) technological. Placing these factors in order of importance,

the technological factors would have the lowest priority and the social and politi-

cal factors the highest, with the economic factors falling somewhere in between. A

discussion of each type of factor follows.

Social Factors

In the United States prior to 1950; the general attitude toward education was simply

that a student would finish elementary and secondary school and if interested, go

on to college studies intended to prepare the individual for making a living. For

thOse who did not wish to attend college, the vocational track in high school served

to provide both training and opportunity for employment. It is important to note that

the traditional emphasis in education was placed on the student's absorption of a tre-

mendous amount of content matter from a vast number of textbooks. "Learning" was thus

accomplished through rote methods of recitation, repetition, and, et examination time,

regurgitation of the material covered.

Today, there is an increasing use of technology-based systems that involve not only

production but services as well. Such systems reqbi-re that the average person have at

least a minimal knowledge of science and technology, and the starting point for pro-

viding this khowledge is through education at all levelsrfrom kindergarten to adult.

Furthermore, for individuals to live in a responsible society and clean environment,

they must learn about the environment, its ecology, its energy needs, and its system

of interrelationships. Some of the major problems now facing us and affectihg our

future survival involve complex physical, biological, and social systems and human in-

teraction with these systems. Solution of these problems requires, a public education-

al system of the highest quality: one which does not allow the existing educational

system to deteriorate but which provides longer range programs which reach 'a higher

proportion of the population. Elementary and secondar' school programs must incorpor-

ate a "hands on" approach designed to cope with the real life problems of the Majority

of students, and must be oriented to the practical rather than the wholly theoretical.

Wherever possible, the individual must be freed from "lock step" rote learning of fac-

tual matter, and instead be allowed to pursue an open-ended, interdisciplinary learning

course that will involve judgments, values, and deocision-making at the appropriate

points in instruction.

Since 1950, the emphasis in American education has indeed veered away from content mat-

ter and focused an the individual's formulation of values and value judgments through

decision-making. This change has, in turn, upset the traditional idea that an indivi-

dual's education is completeat graduation; the learning process is now viewed as 4

lifelong one, involving persons from four to ninety years of age through use of a wide

variety of techniques and applications. Toffler (1974) describes the future social

implications of education as follows:
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...the combination action-learning with academic work,, and -both of

these with a future orientation, creates a poworfully motivating and
powerfully personal learning situation. It helps close the gap be-
tween change occurring "out there" and-change occurring within the in-
dividual, so that learners no longer regard the world as divorced from
themselves and themselves as immune to (and perhaps incapable of)

change. In a turbulent, high-change environment, it is only through
the development of a "psyc.hology of the future" that education can
come to terms with learning. o t.

Political and Economic Factors

Granting eighteen-year-olds the right to vote in 1972 has had a significant impactOpon
national legislation. The federal government is now placing more emphasis on pollution
and ecology, as well as on bilingual education and other educational opportunities for
minority group members, because of the spirited_ efforts of young people and other organ-
ized groups (e.g., "Nader's Raiders"). Legislation deriving from the various political
aspects of these issues has, in turn, had a great impact upon the economic situation-of

the United States. A case in point, relating to the growing environmental concern des-
cribed above, involves the noxious pollutants emitted 6y automobile engines. Starting

in 1970, car manufacturers were required by federal law to fit new models with various
anti-pollution devices, which did reduce the emission of harmful substances but also re-

duced gasoline mileage. When the nations of the Middle East declared an oil embargo in
1974, the resultant economic impact with regard to energy requiremehts ,was so great that
the President and Congress of the United States took steps to initiate a program called

Project Independence._ This program was designed to speed up research in solar, geother-

mal, and nuclear energy. Thus, political retaliation against the United States govern-

ment by a group of other nations has re-directed attention, even if circuitously, to.,
the original issue of environmental cleanliness. This issue has also resulted in in-
Crpacad awareness and increased educational emphasismanifested not only in the develop-
ment of courses relating ecology and pollution to socioeconomic issues but also in the

amount.of energy research now being undertaken by educational institutions.

Technological Factors

With emphasis shifted to the learner rather than the teacher, education will focus-More

.sharplx on the availability and dissemination of information, whether t gh automated

data banks or through rapid access teleprocessing systems located at info ion storage

centers. As core options for student learning become available, the costs as ociated
with such advanced systems are anticipated to increase the costs of educatio on a per

capita basis. No longer will there be a division between the classroom and the home;
rather, students will carry with them their electronic books and from their homes will

access utility-based dompoter facilities for a continuation of their individualized in-

structional programs. A greater degree oftEflexibility will allow the students to study

as early or as late as they wish to. The technology mostrinstrumental in establishing
this futuristic educational system will probably comprise fast, efficient, and tiny por-
table communications devices with discrete addresses for locating pages and for communi-
cating with individuals on a switched basis via a combination of satellite and land-based

networks.
d.

However, predicting trends in communications techOlogy is a "difficult task; not so much

because of the complexity of the processes involved, but, because of the uncertainty as
to when a particular innovation will be adopted for use. Acase in point is the Bell

Telephone Laboratories Picturephone Project, which has been under development for well

over 20 years. The system, running between Pittsburgh and Chicago, was originally de-

signed to operate )n monochrome. It was improved in 1960 to operate in color and was

re-designed to use a "six-wire" automated electronic switching system. factors respon-

sible for the eventual decision to suspend the project included the high plant costs in-

volved in setting up a nationwide picturephcone switching system and the uncertainty or

1
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lack of public acceptance. These costs were stply too high in relation to the benefits
that might be derived from one caller being able to observe another while communicating.
It was also found that the very sarra results could be obtained more economically using
4 KHz voice bandwidth circuits with slow-scan video techniques. With the latter, the .
image changes once every 15 or 30 seconds at a cost of about one-fourth that of the pic-

Jurephone wideband circuit. Such transmission, however, appeared static or'lifeless to
the viewer-and therefore had an even lower user acceptance. Finally, the decision was
made,Py Bell Laboratories to cancel the entire project. The point here is that while a
continued flow -of innovative ideas and new devices is vital to any sort of progress, such
ideas and devices are worthless if they do not from the outset consider realistic social,
economic, and educational -telecommunications needs.

In the fitfal analysis, it has been proved more practical to use a standard commercial
wideband felevisionchannel on a leased basis with commonly supported equipment than to
use the spetialized-Picturephone system. But it is the factor of acceptance that is
still a ratter of uncertainty. Telecommunications technology today has progressed so
far as to have outstripped user,application-S and acceptance in many ways. For example,
the 'number of telecommunjcatiOns -techniques that the National Advisory Space Authority
(NASA) has developed in systems for putting astronauts on the moon may be- cited. Real
_time :_lerretry signal] are used for ,monitoring the astronauts' vital functions, such as
'heart beat, respiration, temperature, and. blood presSure. Such complex real time on-
line monitoring systems are currently widely used only in-the fields of space and medi- .
cal research, although many schools and colleges are now beginning to adapt these as
teaching techniques for. laboratory monitoring of .experiments, data acquisition, and data
analysis. Further, some of the newer building maintenance systems are using on-line cam-

, puterized real time recording systems wiich adapt telemetry and multiplexing techniques
for keeping recordsoof temperatve, h.umidity,,,heat regulation; air conditioning, exits
and entraii"Ces, security of door locks, etc., but this is a specialized and expensive ex ,-
ception rather than a common everyday application. "A's far as costs go, such systems are
well beyond the budget of: he. average homeowner. They may in the future be widely used
in individual or. muljiunit residences, but only-when cost and consumer acceptance factors
make tifem as desirabi.e as they are already technologically sound.

A positive example of -steadily i-ncreasing use of a new technology can be seen in-the de-
velopmentiif packet-calculators, ;which when first marketed in early 1972 were in the
range of $100 and up. , These same.calculators are now selling.for less than 520, and

are being purchased-ty secondary -school students for use in mathematics. Factors `Of
low cost production technology, co'reumer adeeptance, andeage of use have merged to
spell market success far the pockey,: calculator. Unfortunately, the same does not hold
true at present for the various educatiOnal applications of telecommunications, because
of the number-4)f complex factors involved which must be analyzed by the school architect;
the admixistrator, the parent, and the teacher in order for .future structuring of tech-
nology-based systems in education to take place. It is extremely difficult to identify
and define the fuIure needs of education taking into consideration potOthe existing
spcioeconomic problems in public school systems and the dynamic, continually changing
state of educational' technology. Thus, instead of ready acceptance pf new systems, we
have a wide divergence of educator opinion on' what is really effective in bringing about
improved teaching and increased learning. The vast broadening of options now available
to teachers -runs the gamut from self-prograrmiihg teaching texts to sophisticated computer-
managed teaching systems, but few if any of these new technologies are currently being
integrated into teacher training programs. #n addition, the training of skilled sp6cial-
ists in the field of educational technology is also limifed to a relatively small number
of institutions. Many of the new systems have not been proven cost - beneficial by a tho-
rough lkonomic analysis that is based on fact and not suppoSition.

The transition of innovative _educational ideas from feasibility to economic' practicality
and their subsequent integration into existing curricula is not a simple task. Indivi-
dualized educiti on, for example,"the Keller method," is a new concept in instructjon,
and one on whiZh much more research is, eded before we can determine its true role and. '
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impoetance. With regard to the appltcation of telecommunications to education, y far.

the greatest impact has been made bx the use of wideban8 (11%-6 hHz) chnnels for video

broadcast systems. In-fact, the dissemination of information, instructional materials,

news,and similar "video-cast",mafter constitutes but a small part of the,total applica-

tions predicted to be widespread by 1980. Baran (1973) describes' at least '30'different

"interactive TV" applications, falling into Ahe categories of news, entertainment, busi-

ness; health; government, banking, education, and electronic mail,. of which the largest

+percentage (21 percent) of the total are educational. While many of the applications re- 1r'

quire man /machine real time interaction or dialogue, shine, are merely "autom ted closed'

loop IR systems" which can be activated with9ut the presence of a human. (A more appro-

priate term here would be- "two-way TV channel services.")

In 'the remaining portion of this chapter, the new telecommunications technologies will

bedFummarized, along' with their possible impact upon the future of education. A dicho-

tomy exists herI in that, the technology itself ran be described in terms of the state of

the art, whereas discusion of its specific educational applications must delve more

deeply into the actual instructional implementation of the learning process,. An example

of such dichotomy is the overall techriology of satellite systems as compared with the

, use of these systems for twq,way teleconferencing of intservice teacher, training pro-

gramsi both aspects will be covered in-dealing with eacti discrete technology.

TRANSMISSION, OR CARRIER TECHNOLOGIES

Bandwidth

Prior to World War II, comaerc41 cbn'unications systems were primarily landline engineer-

.

ed systems composed of open wire or .lead cable with quadded groupings. The bandwidth nor-

mally employed 300-3400 Hz for single channel-voice frequency transmission, with further

expansion of channel capacity through the use of carrier telephone groupings for long dis-

tance calls. Afteryorld Par II, microwave radio systems were installed-in a nationwide

system through the use of towers on a point to point (line of sight) linkage, with the'

towers fifteen miles apart and regenerative repeater systems in between them to boost the

signal to its original transmission level. Because the wider bandwidth was available for

transmission, eachMicrowave.chain could carry up to-11,000 individual .telephone (voice)

channels, or in widebancitransthission 12 television' channels.

The state of the art with regard to microwave finds it still improving in expansion of A

channel carrying capacity. Microwave systems have had the, greatest impact upon education

as a delivery system', since 90 percent of all educational television programs are carried

by commercial broadcast television stations. Since these systems operate at a very high

frequency (80 to '150 MHz), their potential for expansion in yet higher frequency' spectra

is excellent. Experimental systems are being"tested using a circular (helical) wave

guide in the frequency range of J00,000 MHz and contaiping 200,000 telephone channels

for use in a single system. (The conversion ratio"febM a, voice dhanne17-4 KHz--to a

television channel--6 MHz--is on an approximately 1200 to I ratio.)

The advantages of the helical wave guide systema are that (1) they have an extremely low

noise level; (2) they are very easy to adapt for use in transmission of digital data

through pulse code modulation techniques; and (3) they have a high capacity for addition

of channels. Table VIII-a indicates the development of such systerqs from the twisted

pair (cable) to the laser, the latest experimental transmission me ium with an extreme-

Ay wide bandwidth. The laser, which operates in the frequency range of light, has al-

ready been used in the RASA space, program ii transmissions to earth from manned space

vehicles on the moon. While laser corunications are still in the experimental gage

for use-on earth, they will play a very important part in communications systems Of the

1980's. Lasers will be as revolutionary .in future educational telecomaupications sys-

tems as radio was in the systems of the-past.
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VARIOUS TRANSMISSION SYSTEMS

System Average Number of Channels Application

Open wire 12 Telegraphy, voice
.

Twisted pair cable 1,200 Voice, data, facsimile
,-.

'. cable* 720 Voice, data, facsimile
- ,

High frequency radio 24 o Voice, data, facsimile

Coaxial cable*
.

600 Voi5e, data., video, facsimile
.

Microwave** . 1,800 Voice, data, video, facsimile

$Ionospheric scatter 96 Voice, data, video, facsimile

Tropospheric scatter 1,200 Voice, data, video, facsimile

Mobile radio 1,000 Voice, data. I

Helical waveguides*** 100,000 Voice, data, video, facsimile

Satellite systems*** / 100,000 oice, data, video, facsimile

Laser systems***' L000,odb+ VoiCe, data, video, facsimile

*1950
**1960

***1980 (estimate).
Table VIII-a

l'he laser (the word is actually an acronym for Light Amplification by Stimulated E0ission

of Radiation) was preceded by the maser (Microwave Amplification by Stimulated Emission of

'Radiation). The.advantage of laser beam transmission is that it is carried out over a

very narrow (1°) beam of light monochromatically ina coherent manngr which ensuresuni-

form arrival. A laser telecommunications system does require a precisely controlled beam

of great intensity and amplification., However, the. frequency of a lase!' beam is 100,000

'times higher than that of today's commercial microwave system, and the potential for ex- --

pending the transmission bandwidth of a laser system is also 10Q,000 times greater. La-

ser systems of the future are still highly experimenta.1; the major groblem still to be

solved is the development of an efficient technique or methodology for superimposing

and modulati4 information onto the "beam" itself. Currently, the rotating and scanned

prism/mirror method is the ,technique most commonly usetl, with transmission rates of up

to a billion Hz\per'second. One offshdot of laser technology is the commercial applica-

tion of a laser beam printing system, which is already on the market. The International

Business Machine Corporation (IBM) has announced a,laser beam (computer) printer that

costs over $300,000 and prints at.the rate of 4,000 lines per minute. ("IBM's New Printer

Uses Laser," Electro-Optical Systems DeSion, 1975) The Cannon Company of Japan has also -

built a commercial laser beam printer called the model 1000 L6P, which prints computer

outputs on 'coated sheets of 8-2" x 11" bond paper in black and white at the rate of 2,000

to 4,000 lines a minute for alpha - numerics and/or graphics. A further application of the

use of laser beam technology is in closed types of communication systems using fibre Op-

tics for the "transmission pipe." Research 2s sti)1' continuing in this area.
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In summary, bandwidth for transmission of infotmation has always been a problem in com-

munications. With the advent of laser beam systems, many of the problems associated with
bandwidth, portability, and frequency allociation can be alleviated. Educators in future

yeas may avail themselves of small, inexpensive, portable laser-type communications ter-

minals for.communication with a computer via an-educational satellite. Such a system

could be operated by an agency of the federal government; this possibility is but one of

many that a consortium heeded by H. Rex Lee, forther commissioner of the Federal Communi-

cations Commission, and a panel of educators and scientists are considerinpfor a future

U. S. satellite system as. a follow-on to the NASA ATS-6 system, now in India.

The Aloha Project at the Univers.ity of lqwaii is also investigating the use of portable
_satellite ground' terminals of all types for comnunication from.iemote areas to a satellite

and linkage to a computer interactively. This educational application; although it has

been quite costly during initial tests, may yet prove to be the key for schools or.stu-

dents in isolated. areas, since the electrical path is not restricted to a fixed geograph-

ic point. Each terminal mould be mobile and would use small,klow-cost, portable equip-

ment. This technology is also discussed in Chapter VI under "Satellite Telecommunica-

tions."

Coaxial Cable

The use of coaxial cable for wideband transmissiQvnd receiption of television channels

in cities andsmall, outlying towns is now nationwide. Many small private companies

operate community antenna television CCATV)'service in areas where the terrain is so

rugged that television reception is possible only from high mountaintops or'through

extremely high antenna towers. Most systems are linked at the source either to a mi-

crowave (header) system or to an interstate commercial coaxial, cable system. Newer co-

axial cable systems carry as many as 3,600 voice channelstin one cable. Normally there

are 20 or more indivi.dual.cables in a bundle, with two of the group being spare (emer-

gency) cables. The remaining 18 cableS can carry up to 32,400 two-way voice conversa-

tions or 20 TV channels. In some instances, remote broadcast lines from the studio.to

the transmitter site are handled via special coaxial cablelvhere the.distance_js fair-

ly short. Where longer distances are involved, microwave links are used for-transmission.

Improvements in coaxial cable have been (1) the developmeneof.cables wh.j.ch are smaller

in diameter and (2) increased channel capacity as a result of improve .engineering de-

sign. In future coaxial cable distribution systems, two-way,Coaxi cable will play an

important part both in interactive television and in'home coMOuter terminals for inter-

acting with a computer in a time-sharing mode.

Functions of Data Rates, Accuracy, and Reliability

In the foregoing section, channel capacities and bandwidths f,.e various types of

systems were discussed. In this section transmission rates, Cccracy of data trans-

mission and system reliability will be discussed. These cons erations apply to a wide

variety of systems, but are most commonly related to computer

System quill and data transmission'rateS. Most information her than voice is trans-

mitted in a message format, using a cnaiacter moue in coded fit*.' The number of binary

dioita-(bits) per character also has ,an important bearing'on tWa,:speed of transmission

ih.ope of the two general kinds of ':serial," wherett,the bits comprising

characters are sent out on the lie one after another. The otharype of transmission

is termed "parallel"; in this type, bits of a character (or word1;are sent simultane-

ously over as many lines as there are bits to be sent. : f .

Parallel transmission is normally uSed within computers and in Scigptific applications

where extremely high speed is paramotpit. In parallel trinsmissiopAobviously more lines

are needed, and the expense is propottianately higher. ,?.1A
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Data transmission in past current systems, however, is via serial transmission. Since

words usually move in parallel inside computers, it is usually required that the system

have at some point just before the transmission medium a "buffer" or other similar

vice to hold some number of bits received in parallel and to serialize them, or per-

form parallel-to-serial conversion. Serial-to-parallel conversion must be accomplished

at the receiving end of the line.

The speed with which hits can be sent down a line is called the "bit-rate" on the line

(often the term BAUD rate is used interchangeably'with bit-rate), and is directly related to

another characteristic of the line--bandwidth. As bandwidth increases, so do the speed

of transmission and the number of bit's- -and so does the cost of the line through fixed

'tariff rates.

The process ofimpressing intelligence upon A line or channel is called modulation.

Many types of modulation are available totransmission engineers and most are applicable

to data transmission. Some of the more common types are:

(1) Amplitude modulation--wherein the "carrier wave," or standard reference signal

which is present on the line at all times, is varted_in direct proportion to

the amplitude (strength) of the signal being impress'ed;

(2) Frequency modulation--wherein the variations in amplitude of the intelligence

(or modulating) signal are used to vary the frequency (measured in cycles per

second) of the carrier wave;

(3) Phase modulation--wherein the phase of the carrier wave (amplitude on a time

base) is shifted ahead of or behind normal in accordance with the intelligence

pattern of the modulating signal;

(4) Pulse time modulation--whereih values of samples of the modulating signal are

used to vary the time of occurrence of some characteristic of the carrier.

Other common types of modulation are pulse amplitude modulation, pulse duration modula-

tion, pulse position modulation, and pulse code modulation. The most promising technique

for future use is pulse code modulation (PCM), which is a data sampling technique in which

human speech (or data) is translated into "time slices" of.binary code and each sample is

transmitted over telephone lines and reconstructed at the receiving end. The advantage

of PCM is that it virtually eliminates any background noice that may be present, thus pro-

ducing a'very efficient type of transmission system.

Since the process of impressing intelligence upon a line--or modulation--must be performed

at the sending end of the line, it follows that demodulation--the process of extracting

intelligence from the line--must be carried out at the receiving end. A common example

of this procedure occurs in normal AM radio, wherein intelligence (voice, music, etc,)

generated at the stulio is imposed upon-a_carrier wave (the frequency of the transmitter),

and the carrier waveils used tatransport the intelligence to the individual s house or

car, where his/her Own 'radio receiver is then used to de-modulate-the carrier wave and

reproduce the intelligence.

As it is with radio, so it is-with. data transmission. The device used to ,accomplish the

purpose is known generically as a modem or modulator-demodulator. Many types of modem

are used, and they are sometimes called by different names. The most'common of these,

used by telephone 'companies, is a "data set."

Other terms used in describing specific kinds of modems-ere "synchronous" and its con-

verse "asynchronous." In the context of data communications, to say that a modem is

synchronous is to say that the sending modem emits intelligence into the line aa rate

determined by itself rather than by some other device. The receiving station is in

synchronization Ii oh the transmitting station. An asynchronous modem gets its signals

0
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for emitting intelligence from thp device which it connects to the line, e.g.f a computeil

terminal, a magnetic t*A112 iranspqrt, or a punched paper tape transmitter, and processes

the information as it is received through' its internally set data rate.

The Major function of a modem is to connect devices such as a computer to a line. Other

functiont are, performed as well; these are:

(1) Switching from voice use to data use*,

(2) Dialing up on telephone lines;

(3) Providing a telephone unit for voice communications. '

Not all modems perform all of the above functions; therefore, it is important to consult

directly with the organization furnishing the equipment to determine its specific capabili-

ties. It should be pointed out that in the case of leased lines using a commercial dial

(or touchtone) telephone for data use, modems are normally furnished by the common carrier

(AT&T, Bell, 14estern Union, etc.). In the case of private (leased) lines, modems are nor-

mally provided by the user leasing the line facility.

Transmission of data can be accomplished through three types of line use:

(1) Simplex--one-way only transmission (as in a case where the sending end has

only a keyboard or other transmitter and the receiving end has, for example,

only a printer);

(2) Half duplex--transmission can go either way, but only one way at a time;

(3) Full duplex--twdlway simultaneous transmission.

In summary, it-can be stated that the wider the bandwidth the greater the amount of data

that can be transmitted over a line and the faster that data can be transmitted. Video'

(television) signals require the greatest amount of bandwidth and desta of,all of the types

of signals transmitted. Two-way (fUll duplex) high speed digital data that are transmitted

at rates above 2,400 bits per second normally use a four-wire line (send and receive) with

synchronous modems and conditioned (electronically balance 00 circuits.

Telephony Systems

Most existing common carrier communications systems were engineered over 50 years ago and

are of the analog type designe to carry voice transmission. (Data-transmissions of bi-

nary signals did not start com rcially until 1958,) Exceptions to his"rule are the

newer common carrier systems, wh ch are purely digital in their engineering design for

transmission; however, digital systems comprise less than two percent of the 360 million

miles of commercial long distance communications in the United States. The prevalent

analog systers have one basic fault: noise tnat is generated within" the system between

one or more points linked together builds up; thus, the longer the transmission distance

the greater the total amount of noise accumulated and transmitted. The Bell System takes

this factor into account, and sets some rigid standards for both transmit levels (zero

db.) and receive levels (-16 db.). When'the signal drops below -.4# db. level, it is re-

generated and amplified up to its initial level for transmission to the next pOrtion of

its destination. Voice telephcine utilizes a channel (or circuit) with a bandwidth of

from 300 Hz to 3,400 Hz, which is adequate for voice recognition and transmission. Un-

fortunately, when data from computers or computer terminal devices are used with voice

(analog) channels, the signal to noise ratio of the data pulses in poorer quality than -.

nets may be marginal and thus the noise itself may cause many errors to be introduced

in the transmission of printed characters. Since digital data can be transmitted at

rates varying from ten characters per secon21 to over one million characters per second,

existing analog type communications channels are technically inadequate to handle the
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higher rates. There are many reasons-for this, thepriMary ones tieing system obsoles-

cence and the inadequacy of, present engineering design standards to cope with more strint'

gent new stindirdsAn data traosMitsion. TheBell Telephone Company has' bdeh-involved

in a major system upgrading arid conversion effort since 1963, to improve the "system to

meet the new data standdrds, and has undertaken (1) theinstallation of electronic solid

state telephone switching centers (ESS); (2) the installation of new microwave and co-

axia cable systems; tpd (3) the engineering and installation of true digital data

switching systems canted the T-1, T-21, and T73 systems, which are,designed to handle

digital data at speeds up to a million bits per secondi,
Future plans by the American Talephone.and Telegraph Company, parent of the Bell Tele-

phone Company, for telecommunications network improvements over the 360 million circuit

miles of its system, call fi- the installation of advanced underground coaxial cable sys-

tems using N.5" coaxial cable., This wideband transmission cable can provide an efficient

type of amplitude rrbdulation in which one of the two"available sidebands (the signal-

containing bands'on either side of,a carrier frequency) is transmitted; it utilizes from

approximately 1.6 MHz to 69' MHz of the frequency spectrum. A typical configuration mould

consist of a 22-tUbe underground cable system which could provide and-carry'some 108,000

/simultaneous telephone calls.. Routes.from Pittsburgh west to Chicago and east to New

York City are now undergoing- conversion,, and should be ready by the end 'of 1975. This

expansion will-fhen be continued on a nationwide-basis, and should be completed by 1977.

One major advantage of this system it that it will also provide high speed digital data

service operating at 6.312 megabits. Essehtially, the major part of this subsystem will

handle a private data transmission service designed for multi-station use-and designated

as the T-1 through T-5 carrier system.

-System accuracy., One of the important features of the new Bell digital data systems will be

a built-in error detection and control technique which operates through the use of ei

an odd or en even parity count Of the blocks of data received at the end of each trans-

mission. If there are errors in data transmission, a built-in system feature automa-

tically causes the data (or information) to be retransmitted. .

Some systems insert special filler groups of formatted data blocks called "Hamming codes," .

which function'in essentially the same manner if errors are detected. There are also

many other types of errodetection and correction method,s, e.g., longitudinal redundan-

cy check (LRC), which will not be described here for the sake of brevity,

System reliability. As newer common carrier communications systems are,built to more rigid

and demanding engineered system standards, a ,new high in system reliability can be antici-

pated. One of the major features of such systems will be a syttem reliability of 99.9 per-

cent, barring unforeseen acts of nature or of man., To cope with such Unforeseen contin-

gencies, system redundancy has been built in and includes fail-safe featUres such as (1)

emergency back-up power, (2) parallel operating units, (3) automatic reroute in case-of

" failure, and (4) automatic testing during actual. system operation.. All of these features

were lacking in earlier SysteMs.-

The problem we face with the continuing improvement of systems and technologies is that

the systems rapidly become obsolete, becad'se the dynamic state of research results in in- '

creasingly shortened periods for planned usage; thus as-we step up to the next plateau

of sophistication we also increase our costs proportionately.

Future trends. Looking even further to the future in telephony,'Bell Laboratories has

recently built an-experimental prototype which can be used as a video display terminal,

an alpha-numeric data entry device, a facsimile transmitter/receiver, an-automatic dialer,

a'calculator, a clock, And a calendar. The unit was developed to assist with research cn

man/machind interaction/ and. Bell has no' immediate plans to offer it,,,to customers.

Within the experimental telephone is an eight by four inch plasma pahel which Comprises

thousands of neon gas ;cells (60 cells per inch) arranged io rows. Application of an
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electric Cimrent'c.an.cause any one of the minute cells fo'glovi, thus allowing for the

creation-of alpha-numeric,and graphic images. A light pen is also connected with the

.unit and can he used to 'select a point or item on the panel and transmit the informa-

tion via telephone to a computer or to another telephone. Potentially, the device can

. be used to:

"0 Display a typewriter keyboard, allowing hunt-and-peck data entry
to a computer by pointing the light pen at letters and numbers.

' Record a person's signature and either transmit it to another unit
or store it for "recall on command.

Reproduce pictures and charts.

Display a list of telephone numbers and dial the one pointed to

. with the pen.

Serve as a desk-top calculator.

Display the time and date on command. ("Bell Unveils Experimental

'Super-phone,'" Minicomputer News, 1975)

In summary, existing telephone Switched networks were designed in the 1920's and based

upon the then current state of the art in (1) analog transmission techniques; (2) toll

carrier telephony channel trunking; and (3) mechanical types of,exC ange switching sys-

\tems,,,such as the Stroger and Crossbar'exchanges using D,C, pul=se di ling with two-wire

transmission systems for s,ubscribers. In the 1960's,'AT&T introduced the toucHtone tele-

phone, with multi-tonal A.C. calling plus electronic solid state exch4ges (ESS) using

four-wire, full duplex automated switching via discrete addres%ing (area) codes. The

subsequent integration of satellite links.for overseas communications via COMSAT Corpora-

tion in 1965 introduced an entirely new technology into the existing system, with satel-

lite ground stations interconnected to microwave and land coaxiaI,cable systems for broad-

band, data, facsimile, and voice channels. Since then, in addition to ATF and Bell Tele-

phone, ,the following companies have entered Tito the common carrier field': _

(1) DATRAN\C,1,7poration;

(2) Microwave Communications, Inc. (MCI);

() American Satellite Corporation;

(4) C.P:I. Microwave, Inc.;

(5) Western Union (Westrex) Telegraph Co.;

(6) 'Southern PacifiC Comfflunications Co.;

(7) RCA Global Communications.
1 -

At present there are over 180 independent telephone (coffron carrier) companies in the

United States; however; Bell Telephone controls over 90 percent of the, nation's telephone

resources and business. While it is gratifying to note that the newer common carrier firms

are providing the latest type of digital switching systems, using advanced pulse code mo-

dulation transmission techniques, they cover only toll points between larger cities and '

involve only two percent of the total resources. Thus they are of limited value to,educa-

tional telecommunications, except for long haul video transmission from originating cities

in the eastern part of,the United States.

The future survival of these'latecomers cannot be predicted However, they are fiercely

competitive, and offer much lower rates for data services than do American Telephone

and Telegraph Company or Bell Telephone.
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Future techniques using telephone will include man/machine direct communications with
computers, e.g., voice digitalization for recognition of, the spoken -word, with printouts

of dictated material. Other applications in this area involve voice (speech) recogni-
tion and analysis (voice fingerprint) on a digitalized-basis for security access to re-
stricted areas, e.g., banks, examination storage vaults, etc. Another significant use

will be remote coferencing, which is now being tried experimentally in Great Britain

to.a limited extent by the-Post Office in a system called.CONFRAVISION. The,use of cm:

puter terminals in the home to dial uV computer-based libl-aries will also be commonplace

in the 1980's, and computer technology will undoubtedly affect banking, newspapers,

. shopping, entertainmept, and individualized instruction. Both the telephone and coaxial

cable (CATV) systems will play an important part in the future once they are linked with

satellite systems in an international network of real time systems.

Satellites

The American Television and Communications Corporation, is currently offering the first

commercial pay teleVision programs to be_presented via satellite relay. ("American

Television to Offer Pay-1/ Plan Provided-via Satellite," The Wall Street Journal, 1975)

This project_is being conducted in Florida, where Home Box Office, Inc. is selling. the

program service to.some 40,000 CATV subscribers. Special hardware which unscrambles

the TV signal is attached to the homeowner's set, together with a metering system

hooked to a central recording computer system. Linkage from satellite ground station

to the CATV header system is through microwave.' Basically, the system functions as a

utility,mith the user paying only for specific programs selected for viewing on vari-

ous channels.

Such a system could conceivably be evolved for educational television if the economics

of providing a profit motive for home self study could be worked out. Whether the sys-

tem carries news, entertainment, oeducation, the deliverycapabilities exist; the only

constraints arg4the need for financing and the related need to provide amulti-purpose

system, since fhe costs, of a,dedicated, wholly owned system would be prohibitive for

school' districts and other educational institutions.

Radio broadcast

Radio broadcasting in 1980. and beyond will see radical changes, brought about through

more efficient management and utilization of the radio frequency spectrum because of

advances in laser communications systems. The present radio frequency spectrum allo-

cationstmade by the FCC have resulted in overcrowding and are inadequate to meet some

of the newer needs, such as land mobile services (fire, police, taxi, dispatching, and

private subscriber) and mobile educational broadcast stations. Thus, it is very impor-

tant thattthere be a complete reappraisal and analysis of future needs for frequency

,allocations.. There will be a greater tendency in the'future to use radio and televi-

sion systems in closed type systems (multi-channel coaxial cable) rather than for com-

mercial omni-directional radio frequency broadcast. Navigational systems for aircraft

and marine vessels employing modulated laser beam communications will use satellite

position-fixing reference systems rather than the presenlhyperbolic navigational'di-

rection.-finding systems. People in remote areas of the world will' have access to the

-resources of any other area through-portable satellite ground stations wfth call capa-

bility via international satellites to computerized libraries, instructional materials,'

and medical services. (This concept of remote access ground terminals is now being

tested in India by the U. S. Department of Health,°Education, and Welfare, using the

NASA ATS-F fixed position satellite.) Both transmitters' and receivers will become min-

ute, cheaper, and more powerful as microthiniaturtzed integrated circuitry enters mass

production.
.

Despite the increase in television broadcasting, which requir&s the viewer to observe

the picture for full impact, the popularity of radio has not lessened because of .the'

. :ease and practicality of using it in all sorts of- situations -- driving, walking,
A
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bttycling, etc. In edueation, however, its vse is diminishing as video - 'stored types of
materials become more common.

Cable Television
. ,

Jones (1973), in an article investigating the future-impact of cable television, states
N\

\ that "two-way cable TV" will move into the. home between, now and.,,1980 in a wide variety

of applications, including computerized teaching, entertainment, media presentations,
newspapers banking,'and.shopping. In fact, a prototype instructional syi'tem is actually
being used today in apilot project called TICCIT (Time - Shared'- Interactive Computer Con-
trolled Interactive System), under the auspices of ,the MITRE Corporation, in the city of
Reston, Virginia. (MI''RE Corporatiod, 1974) Some 75 \homes, each with'a terminal,, have
.been connected to a central computer site via coaxial cable. The TICCIT terminals are
,used not only for instructional applications but also for broadcasting of cultural mate-
rial. No reports on,findings or results of the Reston experiment have yet been published.
However, Baran (1973) has predicted sorie 30 differ effects on the life of the ipdivi-
dual in the future because of ongoing refinements of two -way cable TV, as described
earlier in this chapter. i

The impact of two-way broadband communications on cable TV will be such that by 1980
approximately 50 percent of the residences and industries in'non -rural areas are likely
to be reached eitherby cable or by inexpensive satellite ground station interconnec-
tions. (Wall Street Journal, 19;5) Two of the most widely used applications of the
technology will be eJucational: (1) computer-aided instruction or tutoring adult edu-
catiqn courses; an'd (2) access to.information.and reference materials via computer ter-
minal. Other potential applications are too numerous to list in detail, but would
range from electronic mail to legal and governmental administration. The capability

of a wideband cable, system to handle the total communicaffou system requirements of an

. . entire comfllunity has not yet been demonstrated on a full -scale basis, but the concept
appears to have gained acceptance by communications researchers.

. . .

An important factor to consider in the future development of cable 'television systems. is
the existing legislation affecting them. In 1972, the FCC gave some 55a CATV systems
five years .to meet a number of tequirements, whichthq present, FCC Chairman, Richard
Wiley, now feels are too stringent and too pressi and should be both postponed and re-

evaluated. Under the terms of the requirements, t ose CATV systems operating within the
top 100 television markets had until 1977 to instal two-way systems; so that persons re-
ceiving the programs could talk back to the sets in the manner of a closed-circuit TV
classroom. Certain technological specifications were also imposed, and the systems were
required to provide a minimum of 20 channels apiece, with a certain number of channels
set aside for access by educators, governmental.bodies, or the public. Wiley now states

that while it is essential for cable television to continue-to meet these demands with
regardto access, it is imprudent to require the dedication of a number Of channels
which far exceeds the present demand. ,He also favors the payment of copyright fees by
CATV owners and operators for,materiaTs used. ("Official Blasts CATV Law," Austin

American Statesman, 1975) *
.

EDUCATIONAL AND DISPLAY TECHNOLOGY AND DEVICES-
.,

Computer Technoloay

We are now in a period of dynamic change in computer.technology and educational use of
computers. ,Paradoxically, the prices of many computers are coming down while almost all
other Woes are .going up. This decrease in hardware costs is encouraging, but it is
only the till of the educatibnal iceberg, since the major cost associated with the use of
computers is not that of the hardware but that of the great amount of software and course-
ware which will be required for extensive computer use. in the school system. his issue,

has been discussed at some length in the previous chapter on software.,



Much material, both highly technical and quite imaginativq, has been written about the de-

velopment of computers for educational Use during the period 1980-1990. George Leonard

(1968), in Education and Ecstasy, Ascribes the role computers will play in the learning

process in a school of the year 2001, through a fictional visit to the school by one set

of parents to observe their offspring's progress. A panoramic view of the learning acti-

vities observed, as well as the school's overall educational philosophy, is presented be-

low:

The learning structure depicted is completely dependent upon the computer and includes

some extremely sophisticated display devices for terminals which are primarily graphics-

oriented in nature. These devices have large tri-dimensional color pictures and sound as

'well at alpha-numerics in their repertoires.

The main area within the school is called the Basics Dome, which students may enter and

leave freely, as the school has no schedules and the ttudents are, not required to attend

classes at any specific time. Student ages vary from 3 to 10 yeart after-10 years of

age 4-student is- expected to have learned all of the Basits programs up to and including

such subjects as-calculus. The thrust of this kind of education is toward motivation
to encourage completion of assignments by students rather than toward the coercion fre-

quently foand in more traditional learning environments. Leonard's views reflect an ex-

tension of the Keller plan or Proctorial System of Instruction (PSI) in use day in col-

leges, with the one exception being that there is no scheduling bf any kind in the school

Leonard projects. The course matter described is even'more highlly individualized then

that presented via today's computer-managed instruction. The actual. learning facility,

the Basics. Dome, is a circular environment with a ring of computer consoles around the

outen wall Each terminal has a keyboard allowing access to all types of exotic symbolo-

gy, not just the'standard typewriter symbols or APL, but a more sophisticated version of

the PLAT plasma type permanent display. The student also has headphones available. for

audio- messages, senile the displays are actually a thre-dimensional hologram in full color.

Al displays are adjacent to each other so that their edges touch, and the room has a con-

tinuous panorama of pictorial presntdtion which can be programmed on the computer in

much the same manner as a complete diorama..

In adjacent or intermbdiate areas near the computer terminals are additional displays (re-

source learning areas) where the student can secure other instructional Materialsreferenced

in the original display. Each student is identified autom=atically to tie computer by an

electronic coded recognition device that can be used to "sign on to the sYsteM by attaching

the student's own discrete device to the Computer terminal. The computer system contains

all student records and all data on prior sessions, and usually starts a session with a

brief review' before moying on the new material that the student hat requested. Individual

sessions are not long--possibly 20-30 minutes--and sample sessions are Oescribeci in Leo-

nard's text. (The example given would be a very difficult type of program to carry out.) .

In summary, the educational trend described leans heavily omgraphics as a major form of

media presentation, and the education of the future will inevitably be more graphics-

oriented than is that of today. A forerunner of such a future sy em may be the present

PLATO project at the University of Illinois, which uses plasma dis lay terminals. Appar-

ently, educators have come to regard the role of pictures as so i portant in the educa-

tional process at so many levels that vendors may plan the futur design and development

of terminal hardware upon a pictorial base, using reliable, low-cost display devices.

Even such traditionally aural areas as language .learning have evolved extensive compu-

ter programming with terminal dsplayst as evidenced not only on the university level

(e.g., PLATO) but on the elementary Abd secondary level as well, with such programs as

CARLOS (high school Spanish), developed at Dartmouth College, and the junior and senior

high French Drill prOgram in use in Lexington, Massachusetts (Hoye and Wang, 1973). The

new video-based technology will employ such specific techniques*ad plasma display, laser'

beam holography, fiber optics, and liquid crystal displays. In the future large wall-

sized displays will present verbal and graphic information, using one of the types of

technology described or a combination of twoior more.
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Specific advances in the engineering design of many computers will probably include the-

following:
N,N

(1) Systems operation will be simplified, minimizing the necessity for operator

training or for technical knowledge of the internal working of the system.

(2) "Intelligent" (self-contained memory) terminals will be designed which are pro-

grammed to guide the inexperienced user through various programming sequences

via a simple set of instructions, with built-in stops when errors occur in for-

mat or.in data handling. An example of prototypical terminals of this'nature

is the WANG Model 20 hardwired Processor and'Terminal Configuration.

(3) New input or peripheral devices will be developed which will allow the indivi-

dual to communicate with the mini-complier in a simple manner. For example, such

devices could involve voice-recognition by-the.computer of a limited or selected

vocabulary (voice digitalization recognition); the words would have to be spoken

in sequences separated from one another by at least 11/2 seconds, with a separation

of at least 1/10 second between individual words. One prototype of such a system

has actually been developed bX Threshold Technology,' Inc., although at present

only vocabularies of 109-150 words have been designed for it. The system,which '

utilizes a Data General Corporation Nova Model 1200 mini-computer, requires the

speaker actually to train it by repeating each word at least 10 times in order

for arecopition pattern to be developed.
,(

(4) Micro-processors will be developed such as the Control Data Model 469 mini-computer,

which is a cube of appoxidately 6" x 6" x 6". These.newer, smaller versions of

micro-computers use complete memory chips with circuitry of the LSI technology type,

a layered,, miniaturized circuitry that is -' so minute that a microscope is required

to examine the discrete circuit elements. Each unit is packaged as an individual

chip; such circuit "chips" are now sold as complete central processbr units in

the form of read -only memories (ROM's), programmable memories (PROM's), buffer and

-shift registers, counters, parallel and serial converters, plus all the necessary

input-output features to store data and perform computations and the capability

to communicate with larger computers in real time at,high speed data rates if re-

quired.

(5) 'Low-cost (off-line) or permanent storage devices will be developed, such as the

.
floppy disc or recently announced IDM discette storage systems, which may in time

replace paper-punched systems, cassettes containing magnetic tape, and punch

cards for the storage of data-based information or programs. More reliable Alas-

ma display panels (flat displays) with a higher degree orresolution will be de-

signed to replace existing raster - scan -type cathode ray tube displays. Then

will provide amore reliable and .stable (flickerless) terminal with a smaller

space requirement than those of present terminals.

(6) The new systems will incorporate diagnostic and error-checking features which in-

,
crease operational reliability and efficiency of maintenance procedures, and pre-

veht unauthorized access to or changes in files through execution of repertoire

commands that are virtually foolproof. 4

While George Leonard'i description of the classroom of the 1980's, cited earlier in this

section, may indicate a bit too much blue sky thinking on his part, some aspects of it

are basically sound. For example, for the past six years, the Xerox Corporation, in its

Palo Alto, California facility for.educational research, has conducted experiments oriented

toward the development of a portable computer terminal called the "Dynabook" for use by

public school students by 1980. (American Federation'of Information Processing Societies,

1975) The Dynabook as such presently exists only as a "test prototype" containing espies-

ma display and a light pen (no keyboard). Thestudent uses the pen to select a menu of

coursematter and also as a response device. While the unit is roughly one foot.square
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and about four inches in depth. it was discovered that some problems existed with regard
to the output capability of the power supply in-relation to the desired miniaturized
,size and its compatibility, with the rest of the unit. The Dynabook uses a programming

language known as "small talk." Pilot testing of theCnit in a real-life environment ,

is underway in a nearby elementary school. The goals of the Dynabook project may be ex-

pressed more fully in a description of the, following system specifications (which have

been formulated hypothetically on the,basis of the state of the art extrapolated for

future needs). The terminal will operate as a color graphics plasma display device.
It will be highly portable (weighing a maximum of 4 pounds), and in the shape of a book,

with,a resolution finer than that now available in graphics terminals Of'the vector .

generation type by one order of magnitude. The small terminal will have a computer ,

'memory of approximately 32,000 words and a &peed:of execution at least twice as fast as

that of today's nanosecond operating mini- computers. It may operate in the picosecond

range and will be able to compute complex problems as an independent system, using a

completely new technology which will be developed by the'time of its marketing. The

.terminal will contain a light pen and'keyboard and will Sell for less than $600.- These

skringebt system specifications are presently beyond the state of the art for micro-pro-

cessors. The current state of the art will, however:allow for miniaturization of the

unit. The size of its memory and the resolution are not the major problems, however;
the real problem is that present microminiaturization fabrication techniques still gene-
rate too much heat in proportion to the size of the circuitry,, causing a decrease in the

life span of the equipment. Presently there are no efficient microminiaturized power
supplie& available with more efficient cooling methods to keep the unit within the heat
dissipation tolerances required fdr such a small, powerful, and compact terminal. Be-

cause of the power supply and heat generation problem, the life of the unit is relative.

ly Short when batteries are used in it. Therefore, new highpowered output/long-life
batteries will have to be developed new energy sources exptored_before development

of such units can become cost-effective. Research is continuing on this project.

To depict visually what a terminal of this type w04id look lrtke, a similar'terminal has

been conceptualized in hypothetical terms, with the features discussed above. lhis

;_cough_co44eptualization appears as Figure VIII-A. While the,description of the termi-

nal for the year 2001 may be soffewhat far-fetched, it is conpletely within the, realm of

technical possibility. ' It` is also possible to provid,an electronic book that will al- '

low the student to-use the portable terminal in his/her home, linked through telecommuni-,

Cations, or in the school, either_ independently or linked to a satellite if,the school

fis in a-remote area, at a cost of $600 or less. Besides their applications forleaTn-
ing, devices of this type can be used for library information transfer and for compute-

, tionf in MUch the same Manner that the small pocket calculators are used today.

In addition to their present and poteritiar use as instructional devices, computers are

now playing a majbr-Tble in education as a management information too] through use.of a

data base in support of administrative activities. The functions of record-keeping,

scliedul4ng, personnel, purchasing, etc., are all valuable adjuricts to the educational
process, and require as much time and attention as teaching itself. The management role

,l of computers probably %mill not change drastically in the next 20-25 years, altnough ac-
-',tual specialized compueer applications will inevitably change quite radically, as indi-

-,..cated above., it , ,_
4\

n summary, computer systems and peripheral devices (such as terminals)for the year l980

11Will have a processing speed 10 to 50 times that of the'present -systefis, and improvements

-!in circuit performance will make the systems ten times as-efficient as today's. Proces-

i:

: t

4sors of the 1980's will be specialized; for example there will be micro-processors con-
', taining microcoded stored logic and, where speed is essential, utilizing "wired logic."4,

.,:74etween 1977., and 1980 small processors will act as controllers (front end processors) to

-;control larger operating systems, and the costs of controllerS will drop dramatically,

1 ---"-----7along with those of processors and other components. Mini-co Jters will also,be cheaper

- and more abundant, with a wide variety of options for indivi ual application& ranging

from batch processing and interactive use to laboratory co of and data analysis-
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Electro-mechanical' types bf zard readers, punches, printers, etc., will remain in use,
with the higher cost laser beam printers used where speed is more critical than cost.

Thermal printer process.terminals will also continue to be used, with costs remaining

at present levels. Voice digitalization for computer inputs with automatic printed
outputs will become more common for specialized applications such as order,and inven-

tory control, but the capability of this technique wil) be very limited.

,.
In the area of programming languages, audio-activated diagnostics and 7formattingIiTo-

cedures will be built into systems as microcoded subomponents for ease of use. Data

base management will be simplified in the future by completely automated system functions:

Command languages or repertoires' will also become simpl.pr and W411-approach a natural

language vocabulary. Data traffic is expected-toincrease at an annual rate of 35 per-

cent through 1985. 'Pocket switching of data through the use of value added networks
will be-common in the 1980's because of their rapid response time, low error rate, high'

lower cost, and improved transmission techniques,(pulse code modulation);.

In the fitld of software, the trend toward microcodpd functions ip the machine itself

will replace some of today's operating system software. Relative3y simple monitors

replace some other major functions like job scheduling, error monitoring', and non=sh r-

able device allocation. System management sbftware should be available by 1985 to allow
automatic control of external activities such as tape and disc library control, external

job scheduling, and user accounting and billing. Programming will also become less com-

plex as the machine will become able tojwovide much of the programming documentation.

This and other aids should cut program development time in half. Software prices, how-

ever, Yrill rise because of greater value and complexity.

Interactive Television

One of the newer educational technslogies is two-way (interactive) television, which can

broadcast to all users with a reftrn path provided by a touchtone telephone linked to a

computer for acceptance of keyed responses. Several experiments cf this type have been

conducted by'Queens College in New York City through the cooperation of one of the city-.

owned television stations and the IBM Corporation, which furnished the computer facili-

ties for-the test.

'Still further in this vein, Stewart W. Wilson, of the Massachusetts Institute of Tech

nology, has developed a new recording structure which he calls an "interactive lecture,"

and which consists of a recorded lecture by an authority on the subject, The recording,

in high-fidelity audio transferred to cassette, with Electrowriter sketches made by the

speaker as he/she lectures and recorded on the second track of the tape, is accompanfed by:
(1) a "map" of the lecture, consisting of an outline of the main talk and a listing of

main questions with reference to the subject and their index numbers; and (2) the cas-

settes with answers recorded by the original lecturer. In developing this system Wilson

used student questions in response to the original lecture material and answers by the

original lecturer to compile ah interactive lecture. The making of such a lecture em-

ployed recording technology and an empirical methodology to discover and collect lines

of inquiry around a given topic in order to make them available, at one time and in one

place, to the interested listener.

The experiment proper began after the lectures were completed and 48 MIT studenti camp

over a period of four months to try them out. Results showed that: (1) there was close

correlation between a student's background interests and the particular interactive lec-

tures he/she chose to hear; (2) students did use the interactive lectures "interactive-

ly"--they stopped frdquently during the lecture to hear answers to related questions;

(3) students felt that Lhe questions accompanying the lecture were sufficiently complete;

and (4) the voice/Electrowriter combination was found by many students to be surprising-.

ly effetive and'personal and they did not feel that information gained by seeing the

speaker would be worth the added expense. This experiment with interactive lectures

suggests that. technology's contribution to education should occue not so much in the
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programming of instryction, or even in the further development of media, but instead in
the creation of individually Tesoonsive systems in which the,size.is not so important
if the material is generated by the right technique. Wilson suggests that his experi-

ment responds to two needs:. (1) for closer individual relationships between students

and faculty; and (2) for new opportunities ah4 resources thr;dgh which a student can

teact himself/herself. He envisions an Interactive Cepniri Center where interactive

,recordings on many topics are available kp all students at any'hour. The main func-

tions of the center would be: (1) lo aCW-las an "impedanCo-matcher" between a student'

who wants to learn a certain thing and an expert and responsive person-who knows that
thing well; (2) to create-new interactive recordings through the partiTipttion and
contribution of students; and (3) to perform research--developing new interactiVe
nology and testing lew devices experimentally with studepts.- (Wjlson, 1972)

Dual broadcast Transmission Techniques

, --

° Another experimental methodology being used.by teachers at the resent time is that of

dual channel broadcast. This is accomplished by the simultaneous presentation of a broad-
cast of a television program which the class views and a Separate FM voice broadcast which

the teachers listen to through an earphone connected to a portab1eFM receiver,: A series

of written notes are forwarded to the teacher regarding time, of broadcast, and-frequency

of TV channel and FM voice channel. This experiment has beentried by the Region XI
(Richardson) Education Service Center in cooperation with a.commercial television station.
In testing the technique, only small television monitors were used with students. A fur-

s ther means for upgrading the quality of classroom television presentations is described

ithe rest of this section.

:Video Projection Devices for the Classroom

The Texas educatioril TV system presently places heavy reliance upon individual television

monitors fo? presentation of materials to students in the classroom. Often as many as 8

to 10 monitors are used in one classroom, with each monitor costing $200 or more, and addi-

tional costs incurred for coaxial cable, ceiling mounts or stands, etc. This technique is

an expensive one In comparison to some of the newer group display techniques, e.g., viideo-

projectors such as the Videobeam projector manufactured. by the Advent Electronics Corpora-

tion of Cambridge, Masachusetes. This unit projecti a 4' x 6' color image on a lenticular

screen, and may be used with a variety of input devices, such as a television receiver, a

color TV cameFa chain, or p video tape deck (cartridge type). Pricedat $2795, the unit"

is readilyasiaptable to limited classroom viewing. The color fidelity, resolution, and

brightness of-Ue projected image are excellent; service and support are available in

most large cities in the United States,-

Other units of the same type include the SONY videoprojector, which projects a smaller

size image (30" x 40 ",,T than the Advent,unit and is of only fair quality; it does not have

the intensity oesharpness of the Advent product, although it costs about the same. The

Advent type of projector would be excellent for a small, remote school with no-more than

50 students. Since the Advent unit is a' prefocused three-gun type, once it isiset up it

can operate with little adjustment or maintenance support. It-also has a flexibility

which allows it to be used (1) as a staid-alone unit; (2) with video tape;(3) connected

to CATV through a VHF-UHF tuner; or ( with.an antenna and tuner, to receive commercial

TV signals.
1

Video Playback Discs
.

One of the new technologies which is not yet on the market, but whi certainly Will be

arriving soon, is the video playback disc. These will be discs mu like present audio

-rOordings, except that they will be soft or resilient ("floppy" discs, and swill con-

tain both audio and video 'information. They are being designed to play on a yet-to-be-

marketed playback unit, and will operate into a tV set to present a program much like a

live or taped TV program.,
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There are at least ten companies now engaged in research and development'Of arfinex-

'pensive video disc recording process and the video disc playback equipment itself. Some

of these companaes,are RCA, Phillips-MCA, Zenith, Te ken, Decca, Thomson CSF, 1/0

Metrics, and the Digital Recording Company. Of these the two mast likely to be in the

final.. running for the annual two billion dollar horn ontertalnment market are RCA and

Phillips-MCA. Both companies have already demonstrate 'their prototype systems at tech- '

nical television trade conferences, and both plan to market their systems, in competi-

tion with each other, by 1976.

There are currently four basic ipproiches to development of the video playback disc: an

electro-mechanical method which places pressure or capacitive stylus sensors in contact

withhe rotating disc, developed by RCA; an'electro-optical/laser method which uses a

low power laser for either a reflective or a transmissive pickup, developed by Phillips-

MCA; a magnetic process which reads information much in the manner of a video tape; and

a digital recording process using. laser techniques. Disc speed is not standardized either

at this point, although the industry is sensitive to the need to avoid a conflict tegard-

ing method or speed similar to' the 45-33 RPM disagreement. Potential applications of the 4

laser method, as delineated by 91e Battelle Institute (1974), are as follows:

Entertainment market. The technique should be able to compete successfully in the enter-

tainment market for audio systems, TV advertising, television. cable program systems, and

video cassettes for home use. It is estimated,that a player device, smaller than an at-

tache case, could be built for less than $300. Each record would be a circular photo-

graphic film, laminated in plastic, which could be produced at a cost of only a few cents

(exclusive of the software cost). Hi-fi units could also be.produced which would, be

small enough to fit into an automobile dashboard and would contain a quadraphonic system

with a dynamic range greater than that oc any existing recording devices. It would q,..aj

be limited to the low frequencies or the high frequencies, and would not introduce

distortion into the system or cause ny wear on it during playback.

'Video records could be produced for V.advertising as 60-second "spots" which could be

placed in an automatic changer at the station and sequenced more precisely and accurately

than is the case with the present tape or film chain units. The records would be cheaper

to make and to mass produce than the Chain units, and the capital cost to TV stations

would be less because fewer "spot players" would be required. Labor costs for setups

would also be reduced.

Computer market. This technique would have value for mass or archival storage systems,

as each unit could hold between 1013 and 1014 bits, with about.109 pits on each Of several

thousand plates. The system could random access any bit in 2 to 3 seconds. The size or

capacity remommended for present system use is 108 bits.

Education and.information retrieval market. In thit application, each unit would be more

like the present TV system than a computer peripheral. Each disc or record would contain

TV frames, but each frame could be addressed independently and could be displayed as a

still frame for as long as.desired. Digitally coded instructions could also oe multiplexed

on separate data channels to be used as the basis for student interaction. because of the

enormous number of frames available on each plate, the student could access the equivalent

of a computer interactive teaching system without the computer.

. -

Information retrieval machines for specialized subject areas would be basically similar,

except that the indexing would be more extensive and it would be possible to search auto-

matically for key words. Multiple branching could be integral to the curriculum. While

present day prototypes built by Battelle use high powered laser units and precision op-

tics plus exact positioni g - y) mechanisms, proprietary methods have been discovered

which allow for "hobby" ade laser units, optics, and positioning equipment. Prepara-

tion of imagery could em loy photographic, polaroid, photochromic, or related non-silVer

image processing meth
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Problems inherent in the adoption of these techniques include:

education;
14,?

(1) General acceptance by present magnetic tape and film users in i stry and 4'

(2) Determination of what future standards will be, since the technology js very
dynamic and subject to change and breakthroughs are unpredictable;

(3) Testing of the reliability of the techniques and validation of the claims con-
cerning them; and

'(4) Testing of the methods in a real-life environment. ;

All types of video playback disc can be produced rapidly and inexpensively, as compared
with video tape. The industry hopes to market the discs and the playback units at costs
similar to those of quality audio discs and units, and expects thereby to cause a quan-
tum change in the social fabric of American life. Certainly for education the discs ap-

pear to ,present endless possibilities. For example, entire segments of courses.of in-
struction could be placed on video disc, thereby noking the instruction individualized,
inexpensive, and technologically available to every school. As of this writing, the de-
cision as to whether to adopt one system (Phillips-MCA or RCA) and make it standard na-
tionwide has not been Made. Many scientists, however, favor the laser-beam scanning me-

thod.

Laser Holography

One* the newest technologies currently being used in education in the engineering sq4c
ences is the three-dimensional depiction of an object by laser holography. The word 'Vim-
graphynlas coined from the Greek words holos (whole) and grapho (to write) by its inven-
tor, Dr? Depnis Gaboro Nobel Physics Laureate of 1.971. It may be defined as the science -

and technique of recording (or otherwise using) all the information content of waves trans-
mitted, reflected, or scattered from objects, which can be stationary or moving. Any clasi

of waves may be used, from long radio waves-to x-ray wavelengths, as well as the entire
spectrum of longitudinalwave energy. The material that photographically records the,
%aye information from a.test object is called a hologram. When such a hologram is proper-
ly illbminated, a_three-dimensional image of the original object can be formed or recon-

structed. The entire system forming the hologram and reconstructing, the object's image

is called a holographic system. The underlying principle of holography'seems to be that
tne amplitude and phase jnformapon of 0 reflected or scattered optical wave from an ob- -

'ject can be recorded by interaction or "interference" between the object wave and a coher-

ent background reference wave._

The basic difference bwtween photography and holography is that a photograph records an
obj ct image, whereas the hologram records the entire object wave. The coherent light
so rce necessary for the reference'wave became available with the discovery of the laser

be m. So. although holographic theory dates from the 1940's, actual demonstration was

de aged until the 1960's.

Th ek-D images can be obtained by the holographic process because amplitude and phase.in-
fo mation is recorded for every point on an object. In conventional photography only inten-
si y of light waves is recorded (the amplitude squared); all the phase information is
la king since photographic film cannot respond to it. The hologram, however, varies in

de sity to respond to phase information received from each point. Some useful applica-

ti ns of holography are: (1) to detect stress or deformation of machine parts or flaws in
circuitry; and (2) spaced in tire,to aid in the study of shock and vibration. Holograms

can also permit the study of fluid density, temperature, and flow, without inserting
probes that would change the pattern, and holographic principles have been applied to
mapping terrain with radar waves and exploring tumors and,body structures acoustically
without surgery. Holographic techniques also make possible the storage of a large amount
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of information in ,a m A space--200 times as much as is possible wit h'micrpfilm or

microfiche. Such st4r material can also be read back at a much higher speed. Holograph-

ic films are now posse le, too, and may be produced shortly. (Dudley, 1973)

The m9st radical impact of the use of laser holography has been on industry in the area of

quality control. Its utility in education in teaching the laser holography principle and

demonstrating the associated phenomena has been established, and many hig1 schools have

inexpensiA laser beam systems as part of their science laboratory programs.

Picturephone

The Bell Telephone system devoted many years to the development of the Picturephone,.which

was intended to be the start of a new era in communications. The purpose of the Picture-

phone systemNas to allow callers to dial another subscriber with a similar device and not

only to talk but to observe the other person. The wideband requirement for this type of

channel (1 MHz) was approximately 500 times that of. conventional telephone line. The con-

cept of visual presentation opens up a whole new field to the subscriber in terms of ac-'

cess to catalogs, visuals, lists, menus, etc. Two models of the Picturephone were built,

the second with many advanced features such as a zoom lens for enlarging the field of

view of the camera through a simple control knob and an automatic light compensating de.:

vice for optimum picture presentation when light changes occurred. Experimentpl presen-

tations were mAde which involved the transmission of drawings, charts, etc. as close as

one foot from the camera.

The engineering design provided for'an automatically switched capability using a six-wire

tircuit instead efAie conventional four-wire'system. Experimental links were in service

between Pittsburgh, VAhington, D. C., and New York City. UnfortUnately, the potential

market for this type of service proved insufficient to warrant the investment of capital

plant, and the entire Picturephone program has been held in abeyance, with Bell stating

that the Picturephone would not be commercially available for reasons given earlier in

this chapter. While Bell had ambitious plans for interfacing the Picturephone to commer-

cial TV sets., as welg-asAfpr providing the capability for playback of video tapes, the

extent of implementatio 'f these plans is presently Unknown.

Dial:Access Audio arid Video

Other than the telephone system, relatively-few dial access systems have been solidly

successful to date, primarily because of the lack of software for use in such systems and

the large amount of down time in the earlier ones. As equipment has improved, more re-

cent systems have begun working more satisfactorily. Some allow remote access through the

telephone or through a similar instrumentfor purposes such as obtaining reference'materi-

als in a college dormitory room. Other systems require the user to be present at a learh-

ing resources center, and in such cases the advantages of dial access over audio tape,

video tape, slide/tape, or other media formats diminish rapidly. Institutions may, even

in the future,prefer to retain the recorded, transportable media for on -site use and to

depend upon dial access systems for remote use.

The main province of dial access very likely may be the home learning system, using cable

(CATV) connections for either one-way or two-way audio and video communication. These

systems may be tied to computer management facilities for testing and fbr record-keeping.

Remote access to print and two-dimensional graphic material may be.through computer out-

put microform systems tied to the dial access system. ThuS!'Iactual'documents could be

accessed remotely. IA the longer range future, three -dimensional items may be available

as part of dial access systems through the use- of holographic techniques.

Libraries/Learning Resource Centers

In both the short range and the long range future, it is unlikely that there will be sub-

stantial changes in many of the current functions of libraries and learning resource
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centers, such as acquisition, reduction, cataloging, indexing, presentation, provision

of access to information sources and learning materials, and assistance in using them.

A number of the resource center subsystems, however, pow change quite redid-ally as the

formats in which information is stored change and as the networks that provide access

to the data become increasingly widespread and complex.

Soph4ticated bibliographic control systems and on-demand publishing and production from
coMputerized data bases may provide fcr remote printing or production of materials. Dial

access computer output microform video systems with CRT/printer capabilities may also al-

low almost instantaneous access to information, regardless of its location, and may pro-

vide the user with hard copy on site, thus completely negating the current need for print-

ing and ordering of hard copy materials. Nonetheless, LLRC's will still be the source of

bibliographic tools and of access equipment.

Information reduction in the form of abstracting, cataloging, and indexing will continue

to be a vital function; in fact, it is becoming Alcreasingly critical as the volume of in-

formation increases exponentially. The means by Which this function is carried out will

change, however. Automatic subject indexing using computer systems that are capable oft

handling natural language will increase. As the time of professional personnel becomes a

larger portion of the cost of education, the need for abstracting and reduction of infor-

mat'ion will become more critical. Cataloging functions, especially those related to bib-

liographic description, will still require human input, but through increasingly sophis-

ticated and complex bibliographic networks, such as the Ohio College Library Center,

AMIGOS, and the Southeastern Library and Information Network, the input of one cataloger

can be available immediately for remote output at sites throughout the country via tele-

communications. The preservationlifunctions of LLRC's will also continue, but probably

will focus on miniaturizationliad holographic storage techniques.

1

Provision. of access to information and learning materials is the purpose of all the fore-

going functions. ..Easier access, however, will be possible on a remote basis. Where pat-

rons need essistarIcepin remote access, broadband communications will allow display of

content and interactive voice com7unications between persons-who are separated geographi-

cally. For certain types of information, it is likely that users will willingly accept_

remote, soft copy access. For other materials, including recreational and some types of

learning materials, tangible hard copy that can be carried around by the user still will

be more popular. Thus,while the use of books, journals, or pamphlets may decline some-

what, p continuing need for them- is anticipated.

With negard to the pe-sonnel who provide assistance to users in LLRC's, changes may be

anticipated in deployment and in professional preparation. Computer and media literacy

will be accepted,prerequisites, and the analysis'of client needs and provision of whole

documents/software 'and/or parts of documents/software to meet those needs will be standard-

job requirements. The line between print and other information-carrying for ats will

blurr to oblivion. -

Thus, given the premise that existing copyright questions will be resolved, t e of

the future will continue to be a place for storage, but, more impOrtantly, it lil become

a point of access to the total bibliographic and storage network structure of the nation

or of the world, and will provide the specialized personnel needed to help in accessing

and Jsing desired materials.

Home Learninq'Centers

TheIhome learning center, designed to give learners of all ages convenient, fingertip con-

tro over a wide variety of instructional and general educational resources as well as over

a certain amount cf information needed for daily decision-making, and, in thecase of

younger learners, to complement those resources available to them in the school, is a con-

cept not only 4avored by many futurists but predicted to be available within a reasonable

pripe-range in just a few years. (Baran's views of the potential role two -way inteiagive
. , i
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television can play in the home havibeen discussed ea in this chapter; see list of

Futurists and Futurist Societies in the references for namecof some other' proponents of,

Comprehensive home learning.)

Hoot learning centers for persons of all ages are most likelyto deyplop in the 1980's"..in

the form of portable cathode ray tube (or plasma display) computer terminals which can ac-

cess stored information from a remotely located computer via telephone. The constraint

that exists at the present time doe% not lie in the technology itself but rather in the

high cost of terminals and the mobility of the average -person, to use the - system. _Levi

(1975) describes d dynamic learning mechanism which would handle the educational needs

of a person's lifetime through,an."open" or continuing'system for learning. A consulta-

tion agency would provide not only stored and published resources but also a staff of

specialists or consultants. Thus, the syst4m would comprise three major, elements: (1)

the learner; (2) the consultation agency (the socio-psychologicalIellement); and-(3) a

communications access agency (utilizing telecommunications and computer networks). The-

operation of the home learning center would ipclude feedback*ChanIsms and would assess

and grade the learner's progress, making heuristic (self-adaftive) changes where needed '

to reinforce 'earning. The user would, in essence, have access via telecommunications

links to a super-library, complete with audio and video.materials and courses. In addi-

tion to those resources, the system would provide new informatifin regularly with expansion

of its data base, as well as updating and-Storing-new course.mattrials. Should a group

of learnets desire to hold demonstrations, seminars, or discussion groups-.using video con-

ferencing techniques, this could be arranged without the students having to leave their

homes through a special'two-way hook-up, so that their questions could be answered by-ex-

perts inthe field. The home access carrel would have the capability for all types of

cOmmunication, from simple two-way audio to the more sophisticated inward video, out-

ward voice, or two-way switched video. White such.systems_arefeasible in the foresee-

able future, one problem that will delay their implementation is thatdf high costs. The

second factor which may itpede their progress entails too much emphasis on the telecom-

munications technology and too little on the learner. Earlier in this chapter is a des-

cription of a primitive prototype system called the TICCIT System, designed by,the MITRE

Corporation, which has been installed and is now being tested_ in homes in the community.

of Reston; Virginia. Primary emphasis is on television le.Irning techniques and not, on

the total concept outlined above.

FUTURE PERFECT

In the ideal teaching-learning situation of the future, one would probably envision close

to a one -to -one, ratio; one would hope for agreementon objectives and methods between

teachers and parents, or at least for provision of the opportunity to, learn both at school

and at home; one dreams of a never-failing source of materials, always' available immedi-

ately to suit the teaching needs of the moment; and one wouTd have to stipulate that all

this be financially feasible.

Impossible? Certainly not! Improbable? Not really--the above scenario could be enacted

given the present state of the art. Then why not now? For one thing, some people resist

Change; for another, it is hard for educators to express themselves in terms of reasonable

objectives achieved through the techniqes that have been proven best; and for yet another,

commercial competition muddies the water.

One pf the most important changes to ing place in education today is in the role of the

teacher in an increasingly complex technologically oriented society. The majority

of public school teachers are basicOtly perceptive and can readily cite the adequacies

and inadequacies of their own schoo4 because of their direct day-to-day involvement with

the students. Much data has been cpllected concerning the amount of time a typical teach-

er spends in preparing lessons -, teo0ing, grading, counseling, and a multiplicity of

administrative duties, including attendance, student'health problems, parental visits,

and disciplinary actions, but little has been done to improve the quality of education as

well as relieve the teachers of the tedium of ttie non - teaching tasks. A reappraisal of

VIII -23



both our entire teaching system and our dministrative/managment system should be made,

and-a long range plan,should be devela d.that takes into consideration the needsof
school designers, administrators, tea ers, students, and parents in establishing para-
meters and specifications for a'res nsive and cost-effective educational system. The

following description attempts to outline such a future system in broad terms, but it

is by' o means a complete or an itirely valid model: It should, rather, be taken as

an,exam le to illustrate they liOldtin questidn.

To begin with, a comprehen fe public education system of the 1980's must incorporate a
pragmatic -management inf .ation system for use at all levels; one that contains all essen-
tial data to parallel expand present-day organizatiohal management and instructional

programs, -procedures, d records. Like it or not, our society has become highly dependent
upon computers for a types of-tasks, ranging from simple attendance reporting to coun-

seling, testing, ar , of late, computer-managed instruction and complex laboratory in-

strumentation in science teaching. As a, result, more and more people are acquiring com-
puter literacy. )the computer is here to stay, and more educators are learning to appre-
ciate its role in educatiCn and its use in real time telecommunications systems. There

i4, therefore, a need to assist the administrator and the teacher by providing them with
a management system in which information can be stored and from which it can be retrieved

sin.ply and efficiently.- They do not need to learn to be computer specialists, but they
, must learn to use the system in much the same Manner that they now use their telephones,
their television sets, or any other common information transmission media.

Software is the most important element of the entire educational system of the future.
We tend to discuss the specifications.for the library building, but to overlook the books
themselves that are so vital to the transfer of knowledge. The future educatioral system,

therefore, must be designed by a team of specialists, headed bx outstanding educators
with sufficient expertise to specify administrative, management, and instructional needs.
The primary objective of this group must be to give the system the versatility and flexi-
bility at classroom level to assist, and not to burden, the teacher in a wide range of
,ipplications, from administration to the most advanced teaching techniques.

To accomplish this, an educational resource data base must be established for all types of
instructional materials, including not just content materials, but course materials oriented
toward decision-making, concept learning, and self-paced types of individualized learning.
The decision-raking process snould teach individuals to cope-with new situations and new
techniques and present new teciinologies in.a way that will foster acceptance of change
rather than incur apathy or resfstance to it. As a part of the change process built into
the educational model, we rust inclJde an understanding of value judgments and the economic
considerations involved in raking critical choices. The focus of the system, furthermore,

should be on the learner,and no on the teachers alone, and the use of visual communica-
tions technology based tDef'l telecoTmunications for individual and home learning systems
!rill be an important adjunct to the main system. Lifelong learning for students from
kindergarten children to senior citizens will also be basic to the system requirements.

Some children learn best from pictures, others frail_ the reading of words, others from the ,

verbalizations of a teacher, and still others from group discussions. In fact, no two

pupils are the same. The perfect system, then, will be able, to bring to each child that
mode which best suits his/ner learning sty Ye, when called for, and at a level of presen-

tation appropriate for that child. The same system should serve the teacher in reducing

pr eliminating time-wasting duties, and should serve the administrator in management,

decision-making, and administration.

While the perfect system undoubtedly will not be impleA-ed in Texas, or anywhere else,
for some tiLe to come, we have tried to use its parameters, as we have defined them here,
as guidelines for critical thinking about the various technologies and combinations of

technologies that are presently available to us, and to generate alternatives, contiu-

sions, and recommendations accordingly. The presentation of this process comprises the

following chapters of this report.
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Th4s chapter is the first principal section of the report following Chapters
-IV-VIII, wtich comprise the five main fact-finding and information-gathering
efforts. It begins the analysis of this.data in the same six areas of. con-

cern previously identified: strategy, human, technology, political; organi-
zation, and finance and ownership. Of these, the technology section is the

longest and most complex.

Forty-nine devices and techniques are selected for evaluation. They are first

grouped according to their sensory impact; then they are further identified ac-
cording to whether they use "real time" or recorded ftterials. The type of

gitelecommunccation needed for each technology, the classification of the usual
content materials, and the classification of each with regard to capability for

interaction are also shown on charts.

Then each of the 49 technologies is ranked according to how well it attains

each of the six objectives. Thetenloilest are eliminated, and the remaining

39 are ranked according to how well they satisfy the 14 selected criteria. Ten

more technologies are eliminated, the objective standings and the criteria stand-

ings are combined, the remaining 29 are re-ranked, and eight more are dropped

out. Further deletions are made because the technologies either are now in wide-
spread use or show little promise; eleven are thus eliminated.

The remaining ten technologies are analyzed in detail and five more are removed,
leaving CATV, CCTV, video cassette, video and floppy disc, and CAI/CMI for final

review in the next chapter.

Contents of this chapter are:

Method of Approach p. 1X-1

Strategy p. IX-1

Human Factors p. IX-4

Technology p. IX=5
Political Factors p. IX-28

Organization p. IX-30
Financing and Ownership p. IX-34
Potentiality p. IX-38

Bibliography p. IX-39
(See alsoAppendix Echo)
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IX

ALTERNATIVE SOLUTIONS

METHOD OF APPROACH

Thus far in this study, the information presented has been essentially factual, collected
from different sources on various subjects for several purposes, and there has been little
or no attempt to correlate these data or to look for possible interactions. The purpose
of this chapter, then, is to attempt to assemble this information in usable form, discuss
the significance of its high and,low spots, identify the pros- and cons of what appear to
be feasible solutions, and begin to indicate those concepts, strategies, policies, techno-,
logies, and methods of telecommunications that appear to be both feasible and necessary
for the state of Texas. 4

For this reason, the prior chapter on Futures ends wit6 one version of an "optimum solu-
tion," if, in fact, any technology is optimal at any time. Any solutions devised in this
report must necessarily be a compromise of what appear to be the best and most feasible
combinations of factors. Technology has to be the first and leaking consideration; but
strategic, organizational, political, financial, and human factors'all have a very strong
/influence on future directions, Some of these strongly influence the actual selection of

L.-, a technology and telecommunications; others are strongly affected by the solutiod which is
selected. Fix this reason, the sequence of this chapter', while seemingly haphazard, re-
presents the actual sequence of thinking that mus ocodr:

STRATEGY

Paramount in the implementation of any system of educational technology is the establish-
.

ment of specific strategy and policy guidelines to ensure coordinated and integrated im-
plementation of such a program and to provide educators and administrators with an ade-
quate overview of what is trying to be accomplished. Suartstrategies in themselves should

provide a mechanism for dissemination of policy (and implementation of the changes which
surely will occur) and provide pathways for feedback from those persons involved in the
program at all levels. Before any such strategies canbe formulated, however, certain
goals and objectives of the educational system must be defined. Of course, such goals
will already hayse been formulated to some extent as a prerequisite to the examination of
the overall question of educational technology, but,these should either be recast in light
of this examination's findings or firmly defined, as a basis for making a firill decision
on the matter.

L

It must be recognized that goals, objectives, strategies, and policies are frequently sub-
. ject to the temper (political and otherwise) of the time: and thus may change according to

particular concerns or needs perceived at the moment by citizens, government, or both.
Therefore, in developing any long -term plan which would involve considerable commitments
of funds or of personnel, it is extremdly important that the goals,'etc., be stated in

- universal terms -- concerns which becausf of their inherent nature (human factors, for in-

stance are relatively timeless. This is not.to say that one should overlook or ignore
immediate needs, only that one should not make them the basis for a 20 to 25 year commit-
ment.

In terms of general goals and objectives -- concerns or factors which need to be dealt with
in order to improve'education, which in itself is the major, all encompassing goal--three

4



areas of major concern exist: human, educational, and organizational. Each of these areas
,contains compor,ents or subsets which are themselves important goals and which are discussed
\below. ,Thesediscussions, of course, are by no means comprehensive and are presented pri-,
'madly as guidelines for further discussion and evaluation by policy-making bodies.

Definition and Discussion of Goals an8 Objectives

Human needs. A chief concern, and one which will continue to be an important issue in the
future, is that of providing equal educational opportunity for all pupils within the state,
regardless of ethnic background or economic status. As recent court cases have shown,

this involves not only equality within districts, but also equality throughout the state,
thus requiring the ,reorganization of certain tax bases and funding regulations. Although

the moral question of equality of opportunity was resolved some time ago, the problem of
equal distribution of school fUbding has only recently been raised and has yet to be clear-
ly resolved. Still, the fact remains,that we should 'strive for equal opportunity within
our public school system.

Another human need Within the educational system involves providing the student with adequate
skills (intellectual and otherwise) to function productively and happily within society.

,,I.-14ajor questions here are what actually constitute :'"adequate skills" and how,these can be

develpped within the student. For example, although many, if not most, ucators see indi-

vidualization as a most efficient means to provide the student with suc ills, others ar-

gue that we must not overlook the role of socialization in the schools, -ielization it-

self is a key tool for subsequent functioning within society. Of major col rnshere is the
need to instill in children the ability to cope with changes within our society to learn

to adapt to such changes,and to learn to function within different environments: Adapta-

tion to change, more than ever, will continue to be one of man's most critical skills, and
should be developed to the greatest extent possible by teaching our children about the change
process at an early age.

Educational needs. Increasing the efficiency of learning is'a major goal which needs to be
considered in the overall development of strategy, and one which can be approached from
various sides. IClearly, one can increase the efficiency of learning, in terms of cost -
effectiveness, either by increasing the amount of pupil learning attained for the same time

and/or money or by decreasing the present cost of education without reducing learning ef-

fectiveness. However, one must remember that changes in learning efficiency within an in-

dividual student do not necessarily incicate the same results within the group as a whole,

and the needs of one should be weighted against those of the other.

Another important goal is that of establishing education as a lifelong process rather than

one limited to childhood and the teen years. Although it may be considered controversial,

viewed in terms of future productivity and, indeed, survival, lifelong education is becom-

ing more and More essential both to the individual and to society. Despite the faCt that

youth presently comprises the majority of the populatidn and thus will adequately fill the

....needs-al the working force for .some time to come, the point will come in the future at

which most of the working force is somewhat older, and unless these persons are provided
with continuing education, they will find themselves unable to keep up with the requirements

of their jobs. Additionally, in the future, most people will probably change jobs more than

once in their lives and will need to be retrained or ,p receive additional training to meet

the requirements of their new positions. Thus, learning to cope-with changing jobs and

lifestyles and training for new jobs will become a real necessity. (Forecasts indicate

three different position during one career.)

Organizational. Increasing citizen involvement is a necessary component in ensuring that

an educational system is responsive to the populace, and this includes involvement'of all

c4tizens (teachers, parents, administrators, and pupils) on all levels. But as increased

community involvement occurs, a further problem emerges which relates to many of the points

mentioned above: that of state vs. local control of curriculum and funding.
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Guidelines for financial and organizational control must be clearly and comprehensively de-
fined and established, for around this one point revolve the Tdtters of continuing educa-
tion, equal opportunity, efficiency of education, etc. As is-usually the case, the appor-
tionment of funds means a certain amount of control by the funding agency over what is done
with the money, and although this is only to be expected, the recipients rarely are totally
happy with the arrangement. The citizens of Texas have always guarded closely their right
to local control of the school system, and probably are not willing to give it up at this
point. However, most will agree that progress must be made along the lines outlined above,
and there are compromises which will probably satisfy both local-control and state-control
proponents.

To reiterate, some possible educational goals and objectives for which strategies should be
developed are:

(1) To provide equal educational opportunity to all pupils within the state;

(2) To provide these pupils with adequate skills to prepare them for the future;

(3) To increase the overall efficiency -of education within the state;

(4) To establish education as a lifelong process;

(5) To increase citizen involvement in education on all levels;
4

(6) To resolve the issue of state vs. local control of educational funding and
curriculum.

Note that the establishment of an educational technology system within the state wasnot
listed as a goal since it has been the purpose of this study to determine whether or not
there is a need for such a system. As will become apparent, however, the establishment of
such a system could serve the state well as a solution to many of the above probleffis, and
hence will be considered as a part of the possible solution strategies rather than as an
objective!

The Development of Strategies

Before developing an overall educational strategy for Texas, it is necessary to examine
each goal or objective separately and to establish individual strategiqpfor its implemen-
tatien. After analysis of the results, an all-encompassing, comprehensive strategy can
then be identified. The following discussions pr.ovide_certain contingency plans or alter-

native strategies for each of the goals mentioned above, although, as stated earlier,
they are by no means complete:

(1) To provide equal educational opportunity to all pupils within the state. A pos-

sible strategy here would be the establishment of an equitable tax base and dis-
tribution system in Texas, thus balancing the monies allocated to each school
district and presumably providing an equitable school system. However, as costs
of living differ throughout the state, as do teacher salaries and building utility
and maintenance costs, true financial equality would be difficult to achieve...,.
Alter ate strategies would be to give the parents of eacft child a "blank chec
or voq r, for each year, allowing them to choose which school the child Op d
atten , or require complete or extensive standardization of curriculum,
achi vement TUVels,send school facilities for every school in the state.

(2) T provide pupils with\adequate skills to. prepare them for the future. This

could be achieved by providing more individualization within the curriculum so
that students /Oth special needs could prepare for the future to their full po-

tential. Alternate strategies would be the provision of open classroomsin addi-
tion to certain bounts of individualization, in order to provide socialization,
or the establishment of a lower student/teacher ratio.

4'
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(3) To increase the overall efficiency of education within the state. Alternatives
here are to allow the student to complete much of his/her work at home, while
going to school only 3 to 4 days a week and thus reducing school costs; to prp-
vide students with materialS which can be used by many other students yet stifll
increase learning by providing individualization (e.g., computer terminals, or ,

learning centers); or to increase the student/teacher ratio, thus reducing cost
although possibly reducing learning effectiveness to some extent as well.

(4) To establish education as a lifelong process. Solution strategies here could be
free education for citizens of all ages; legislation to require employers to give
employees two weeks of time off during the year for educational purposes; or pub.-
lic information campaigns 'concerning the need for continuing education.

(.5) To increase citizen involvement in education on all levels. Again, public infor- ,

mation campaigns could povide an impetus for increased citizen involvemeqt in
education. Other alternatives are the formation of boardsor agencies re?ftOn-
sive to citizen input within the schools, districts, ESC's. etc.; or the require-
ment that citizens review the educational system at specific times by means 6f,
questionnaires.

(6) To resolve the issue of state vs. local control of educational funding and curri-
culum. Here, strategies could WIclude complete state funding and curriculum coA-
trol; complete lbcal'funding and curriculum control; or funding and provision of
-many acceptable curricula by the state while allowing the local authorities to
choose individual courses and text materials.

Finally, bearing in mind the goals and the individual solution strategies established by'

thedecisioh-making body, administrators-should then establish an overall strategy for im-
plementation. Such a strategy should include provisions-for organization, fundi g, and
meeting educational and change requirements, and it should be flexible enough to withstand
changes in the political or philosophical temper of the country or state. Contingency
strategies should accompany the overall strategy, and such strategies should be made known
to all involved in the implementation and policy-making process in order to establish
firmly the route to be taken and to prevent any misunderstanding of purpose or intent.

As stated earlier, educational technology is not presented as a goal or objective, for it
is viewed as a means to attainment of many, if not all, of the objectives listed, and, being
flexible, can be adjusted to suit almost any need that arises. Establishment of a state-
wide system of educational technology would presumably pro/ide uniformity and therefore-
eivality of opportunity for all students, yet would allow local iontrol of individual cur-
riculum and provision for sore local funding to meet specific software requirements. The
overall_efficiency of education would increase, as students would receive individual atten-
tion for much of the day. And finally, citizen involvement in education and attitudes
toward it ab a lifelong, process would probably change in the direction of more acceptance
of and interest in educatibn by the general public. Channeli for citifen feedback would
be provide0 in the organizational structure of a statewide technology system, and the sys-
tem could'be expanded' In any.direction to adapt to whatever changes occur in education in
the future.

HUM FACTORS

Despite the fact that this category appears nowhere as such, throughout the criteria which
have been used to rank potential technologies in terms of their ultimate utility to the
state educational System runs a common element which, at the risk of sounding clichd, we
can only term human. Sevdral of the factprs from which specific criteria have been gener-
ated are more simply human.than political, strategic, or what-have-you, and this element
is inevitably a ke.NconSideiation in every factor. To begin with, any new technology re-
presentsa change,. whether of greater or of lesser magni de, anJ any change represents ,

some sort of threat tomer!), of the people who must imple nt t. Only through a better
understanding of the change process itself can.this:Ihr obviated.

f
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Much research has already been done, and much more will iVoubtedly be done, on the process
of infusion, or diffusion, of new ideas and the problems of bridging the gap between theory
and practice. The nature of'the diffusion process and the sequence of steps it entails and
the role of the linkage, or change agent-have been much discussed in the relevant literature.
Suffice tt to mention here that Beal and Bohlen (1967) delineate four catdgoriesof changes
in. educational practice, ranging from a change in materials and/or equipment through an
improved_ practice (involving a change in techniques or;methodology) and an innovation (in-
volving a change in materials and a sequence of changes in their userto a change,in enter-
prise (involving several innovations). Inevitably; widespread introduction of any telecom-

.,

munications technology into Texas schools must comprise_either an innovation or a change in
enterprise, and must be carefully planned as befits a major change effort.

To overcome the natural trepidation of most persons when faced with some degree of disrup-
tion of what has become a comfortable daily: routine, an understanding of some of the bagic
tenets of communication and principles of orientation.is,in order. Communication, by its

very definition, involves trying to change another person's way of thinking or feeling in
some predetermined way. (Mambert, 1971) Specific objectives involved in such change must,
therefore, be determined, and meaningful increments of change established. Human beings
are not basically geared to make major, sweeping changes all at once, and the overall pro-
cess may be thought of as the forging of numerous small links in a chain that will hold
strongly once it is completed satisfactorily.',Objectives should be small enough to be ac-
complished but large enough to be significant, and ,should be stated in terms of an actual
activity or observable response on the part of the target population, much as behavioral
objectives are -p ited within an educational system for the learners themselves. The more

sophisticated th technology involved, the more complex this process will be, and the more
careful planiiing will be needed to develop the objectives and work out strategies for their
attainment. Computer-assisted/computer-managed instruction probably represents he most

elaborate of the innovative technologies presently under consideration, and thus would re-

quire the most planning and preparation in order to,be installed successfully.

Along with the problem of acceptance of change, then, comes the problem of training to im-

plement it. Ev.en if teachers, administrators, and other school personnel welcome an inno-
vation, they may not know how to use it with learners to maximum benefit. Some technologies,

for example, broadcast television and radio, clearly have an initial advantage of familiarity
over computer consoles and video discs, but educators still may not know when and under what
conditions these technologies should be used in preference to some other. In point of fact,

even for technologies whose use has been as long studied and as well documented as has that
of television, research findings are often conflicting and/on inconclusive. (Chu and Schramm,

1967) An attempt must be made, however, to utilize the best knowledge available in training
educators, through seminars, workshops, in-service, and any ether means at hand, to make ef-

ficient and productive use of the innovative technologies available to them.

TECHNOtOGY

Possible Solutions 4

A constant problem in generating mt examining alternatives has been that of committing an

error of omissipn,., that is lealbrin§ out a technology that others might think'imOortant.
lift extreme over-zealousness to include everything would result in a list far too long -to

handle. A good starting point, therefore, is with the lists of materials and devices found

in the Second Draft of the Handbook of Standard Terminology (LACES, August 1974). A listing

of devices and techniques from that source appears in Table IX-a.

One would think that a list such as the Handbook's would cover everything televant; however,
we soon thought of some other devices and techniques that had.to be considered. As a result"

of selecting from the above list and then adding our own candidates, we compildd a final
list of 49 technologies to be evaluated separately. These technologies (including devices,

materials, and techniques) are listed in Table IX-b.
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LISTS OF DEVICES AND TECHNIQUES
PUBLISHED BY THE UNITED STATES DEPARTMENT OF YEALTH, EDUCATION, AND WELFARE

DEViCES

Audio Devices
Audio Console
Audio Mixer
Audio Tape Duplicator
Audio Tape Player
Audio Tape Player, Cartridge
Audio Tape Player, Cassette
Audio Tape Player, Reel
Audio Tape Recorder
Audio Tape Recorder,

Cartridge
Audio Tape Recorder,

Cassette
Audio Tape Re65rder, Reel
Audio Tape Splicer
Card Tape Machine
Headphone
L'istening Center

,Loudspeaker
Microphone
Radio Receiver
Record Player
Turntable
Other

Computer Devices
Computer
Computer Terminal
Other

Graphics Devices
Diazo Copier
Drawing Board
Dry Matting Press
Gelatin Process Copier
-Uaminator
Light Board
Mimeograph

Spirit Duplicator
Tacking Iron
Thermal Copy Machine
Xerographic Copier
Other

Electronic Display Devices
Film Chain
Switcher
Television Camera
Television Console
Television Monitor
Television Receiver
Video Player
Video Tape Duplicator
Video Tape Editor
Video Tape Player
Video Tape Recorder
Video Tape Splicer
Other

Photo4phic Devices
Animation Stand
Camera, Motion Picture
Camera, Motion Picture

(Sound)
Camera, Still Yhotographic
Copystand,
Darkroom Accessories
Electronic Flastr
Enlarger
Exposure Meter
Motion Picture Editor _

Motion Ficture Processor
Motion Picture Splicer
Processor ,,

Slide Sor$ert
Tripod

Other

Projected Display Devices
Dissolve Control
Filmstrip Projector
Filmstrip/Slide Rrojector
Sound Filmstrip Projector,

Audio Disc
Sound Filmstrip Projector,

Cassette ,

Filmstrip Viewer
Sound Filmstrip Viewer,

Audio Disc
Sount Filmstrip Viewer;

Cassette
Microfilm Reader
Microfiche Reader,
Mitrocard Reader
Microprojector
Mation Picture Projector
Motion Picture Projector,

16mm
Motion Picture Projector,

8rm, Reel.
Motion Picture Projector,

8mm, Cartridge/Cassette
Overhead Projector
Opaque Projector
Programmer
Screen
Rear Projection Screen
Front Projection Screen
Slide Viewer
Lantern Slide Projector
Sound-on-Slide Projector
Stereoscope .-

Teldvision Projector
Other

Table IX-a

(Continued on the next page)
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'LISTS OF DEVICES AND TECHNIQUES

PUBLISHED BY THE UNITED STAPES DEPARTMENT OF HEALTH,.EDUCATION, Alp WELFARE (cont.)

TECHNIQUES

People-Based Techniques Material/Device-Based Tech- instruCtional Television
Crossage Teaching niques Programming (ITV)
Crossage Tutoring Autoinstruction Other
Discussion - Computer-Assisted In- Other
Group Work struction (CAI)
Lecture Programmed Instruction General Techniques
Peer Teaching Other Audiolingual Method
Peer Tutoring Correspondence Comparative Analysis
Recitation Mu!timedia Demonstrati(On
Seminar Radio Instruction Directed Obser.vation
Team Teaching Remote Access Information Dramatization
Tutoring f System Drill .

Other Telephone Instruction Experimentation
. Telewriting Manipulative and Tactile

Setting-Based Techniques Telelecture Activity,
Field Experience Teleclass Modeling and Imitation
Field Trip Telephone School-Home Practice
Laboratory Experience Instruction Problem Solving
Open Classroom Other Project
Open Corridor Television Instruction Simulation
Shopwork Educational Television Other
Othce . Programming (ETV)

Table IX-a
PF

LIST OF 49 TECHNOLOGIES SELECTED FOR USE IN THIS STUDY

Audio Cai-d, Slide, Page
Audio Tape
Book .

CAI/CMI

Chart

Compter Magetic Tape
Digital Cassette
Facsimile
Filmstrip
Hollerith Card
Holographic Image
Holographic Record
Interactive TV
Journal
Mark-Sense Card

roform
Overhead Transparency
Pamphlet, etc.
Phono Disc
Picture Set
Picturephone (Confravision)
Polarized Overnead Transparency
Printed Page
Punched Paper Tape
Radio

Silent Motion Picture
Silent TV
Simulator
Slides
Slaw Scan TV
Sound Filmstrip
Sound Motion Picture
Sound -on -Slide (Magnetic)

Sound Page (Magnetic)
Sound-Slide Set (Synchronized)
Still Video Record,
Talking Book (Magnetic)
Telephone
Teleprinter
Television (Broadcast)
Television (CATVY
Television (CCTV)
Telewriting
Toys, Games, Realia, Etc.
Video Cassette
Video File
Video/Floppy Disc
Videorecorded Telewriting

i Video Tape

Table IX-b
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Several of these technologies may be unfamiliar to a number of readers; all are describedin Appendix Echo. Clearly, there are many more devices and technologies which each readerwill call to mind-,however, we feel that this group representsall the communication needs,
methodologies, problems, and iditsyncracies that an even longer list would spawn.

It should also be noted that some of these technologies or devices are already in existenceand/or may not require the use of telecommunications. These were selected and included in-tentionally as "baseline" entries, on the premise that evaluations of new technologies
could refer back to them and thus would not fall totally into the "Cloud 9" category.

Considerations

One basic problem in analyzing
telecommnications solutions is that fact that the-generaltechnology and methodology of any particular kind of,telecommuhications are hopelesslyentwined with various other educational technoltigies. That is to say, in many cases both

a certain technology and a cer.tain type of telecommunications are subsets.of a single; uni-fied system and thus are not easily separable, so that it is.not really possible to thinkin terms of the technologies alone. On the other hand, manfeducational technologies, arenot tied to lax telecommtinications, and some few can utilize more than one method of tele-communications. Nevertheless, in order to arrive at an accurate description of telecommuni-
cations requirements, it appiears best to begin by determining the most logical and produc-
tive educational technologies to use in a statewide system and then extrapolating this in-formation to the necessary telecommunications requirements. Where possible, then, the
technologies are kept separate from the telecommunications, although in many cases they
must be examined and evaluated sir ltaneously:

Fortunately for education, but unfortunately for the methodology of this study, in most
cases a single type of educational technology is not .sufficient, so that solutions to be
considered are really logical groupings or comnioations of technologies. These.technolo-
gies cannot be exclusive of each other, but should be compatible in operation, supportive
of one another, and able to utilize the same kinds of telecommunications. No discussion
of the corbi-nations of technologies, however, can proceed until discussion of the pro's and
tons of each technology alone takes place. .In the long- run, then, there are many, many
values for each technology that rust be determined, discussed,--and weighed in order to
determine the total impact, both oositive and negative, of each technology upon the edu-
cational profession. This process, as it has evolved in this study, is presented here
in a combination of matrices, with each ratrix identifying major intersecting factors.
The discussior that ccul'd conceivably accompany each of these charts would be quite
lengthy and is tnerefore omitted.; however, major oints are explained so that the reader
can understand the charts and questions can be artswered as they may develop.

Groupings

There are several aspects of each technology which mst be considered so that the nature
and'extent of its possible utilization can be understood and it can be ranked in relation
to other technologies.

One of the first dimensions be be considered is that of the sensory nature of each tech-
nology. Such a classification is important because, depending on the content material,
the sensory reaction ray be particularly vital and it may-be impossible to transfer some
content material properly using only one, or one particular, sensory technique.

After considerable thought, we decided that all the technologies could be grouped under
,the following headings, according to the type of message', tr'y can carry:

)15
Audio/Motion/Visual Motion/Visual
Audio/Still/Visual Still/Visual/2-D
Audio/Semi-Motion Audio
Still/Visual/3-D 14rbal/Visual Symbol
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Timeliness

Another essential consideration is whether
\
aispecific communications technique is "real

time" or whether it is "recorded." Frequently, the tei "real time" is used to refer to a
technique which can provide interaction; that is, the student or other person reeel,ving the
information has the opportunity to discuss problems with or ask questions of, the'person
presenting it. If the technique is "recorded," then this opportunity is not available and
the information goes from the source to the receiver on a one-way basis. In this study, we
have used the expression 'weal time" to refer to programming which is presented-via a person
with whom live interaction can take place. Hence, such programming is also called "active."
This does not necessarily mean that all the action in the program is live: some might com-
prise recorded material presented by the instructor, but the instructor will at least be
available for interaction or response. Recorded material, which we have identified as one-
way, may also be considered as "passive," unless the instructor adds active comments. Upon
examination, we found that, except for the still/visual/3-0 category, all the sensory cate-
gories listed above contain both real time and recorded technologies, and we have indicated
this on our matrices.

Telecommunications Usage

Another kind of categorization is by the type of telecommunications that would normally be'
used for each technology. There are several technologies which can employ any one of
several methods of telecommunications, there are some which do not use telecommunications
at all, and there are some which use and/or can-be used by only method. These categori-
zations are presented in the matrix comprising Table IX-c, to indicate the limitations
of the 49 discrete technologies with regard to use/non-use of telecommunipations.

Interaction

Yet another classification of each technology is an indication of its capability for inter-
action. To determine this, we discussed each technology, and found that most of them fell
clearly into one of two groups; that is, the technology was either one specifically pro-
grammed for, and therefore capable of, interaction, or else it was definitely not inter-
active. There were a few, however, that possessed the capability for interaction but were
also used to a significant extent in a non-interactive mode. Therefore, we Are placing
each technology in one of three categories: interactive, non-interactive, or both. A very
few which could be shown as "both," WI which are normally used almost exclusively in one
of the two main categories, are classifed according to the predominant category. (See Table
IX-d.)

Content

A further essential classification relates to the kind and purpose of content material
that can be presented through a given technology and thus transferred by some method of
telecommunications, if one is'involved. Our examination of the various technologies indi-
cated that some of them are particularly good for providing enrichment or reinforcement
materials, but are not as suitable for presentation of core content as are the classroom
techniques that a teacher typically uses in presenting material and discussing it with
children. The various technologies are utilized differently and achieve differential re-
sults for different content materials; thus, they are class fied accordingly and existing
limitations are pointed out in Table IX-d.

Comparison

In terms of objectives. Early in the study, we established a list of objectives to be ac-
complfshed by the study itself and a further list of objectives to be achieved by whatever
telecommunications methodologies are recommended. There are six of these latter objectives,.
and they are presented on a matrix in Table IX-e together with the various technologies to i

demonstrate the extent to which each technology achieves each of the objectives.
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LIST OF THE 49 TECHNOLOGIES SHOWING USE OF TELECOMMUNICATIONS
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LIST OF THE 49 TECHNOLOGIES SHOWING CONTENT AND INTERACTION CLASSIFICATIONS
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x

*Indicates "real time" technologies; all others are "recorded."
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LIST OF 'THE 49 TECHNOLOGIES SHOWING ATTAINMENT OF EACH OBJECTIVE

, .,
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5
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5
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31 1

3

2Video Cassette 1 2
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10
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17
2

9
7
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16
1CAI/CMI 1

Sound Motion Picture 2 10 7 24 25 32 100 12
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*Slow Scan TV 36 25 26 17 17 16 137 s 26
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"'>' Toys. Games, Realia, etc 10 44 26 47 47 43 217 x 45
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= Silent Motion Picture 48 44 43 43 39 35 262 1 "49-
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a Filmstrip 18 18 10 31 42 43 162 I 32
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_., .
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5
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8
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35

68
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8
Z372' Book 12
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O Pamphle etc 7 1 13 8 17 23 69 I , 9-...czn.., Punche Paper Tape 45 44 47 31 5 5 38I .-0 Ho 1 ith Card $ 36- 44 47 25 5 2 159 I 30
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*Indicates "real time" technologies; all others are "recorded,"
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The six objectives are also repeated"below, arranged in what we consider their possible
order of priority, although we cannot distinguish between them sufficiently to provide
weightings and still remain reasonably objective:

(1) The system should carry instructional and enrichment items for students;

(2) The system should be able to provide general information to teachers;

(3) The system should have the capability for providing in-service instruction and
training for teachers;

(4) The system should provide updating of technblogical information on a regular
basis to teachers and administhators;

(5) The system should be able to p ide management information suitable for
decision-making;

(6) The system should be able to store and transmit a variety of administrative data.

Six persons who had been engaged in this study from the'beginning rated each technology
in terms of each objective, using a scale of one to five. A rating of one represented a
score of very low or non-existent achievement; five represented very high or perfect.
The six sets of ratings were compiled for each objeitive in relation to each technology,
and presented as one display; the raw scores (compilations) were then determined and placed
in order of relative ranking within each objective. Additionally, the ratings of each tech-
nology were totalled for all six objectives, and these scores were further ranked in de-
scending order. Once these standings were established, we eliminated from further consider-

.

ation those ten technologies with the lowest glAnding.

The ten technologies thus deleted were:

Still Video Record
Sound Page (Magnetic)

'Talking Book (Magnetic)
Polarized Overhead Transparency
Holographic Image
Toys, Games, Realia, etc.
Silent Television
Silent Motion Picture
Overhead Transparency
Ftigl-ttr.card, Slide, Page

Obviou'sly, some of these'technologies are already in use, and, in many cases, successfully

so. However, we allowed them to drop out anyway, in some cases because they do not require
telecommunications 'and in others because their existing success precludes them Prom being
considered as truly innovative. The remaining 39 technologies were retained for further
cycles of consideration and evaluation.

In terms of criteria. Just as the objectives and the original 49 technologies were related
to one another by means of a matrix, the same procedure was used to evaluate each of the
39 remaining technologies against each of 14 of the criteria established in Chapter III.
These were the specific' criteria which we felt applied also to this particular phase of
.analysis; after scoring and compiling, it was our intention to weight them, but we found
it impractical to differentiate carefully between 14 segkeate items. We therefcre -divided

the criteria into four separate groups in terms of overall importance, and weighted the
groups as follows:

IX-13
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Group I (lowest priority; raw scores multiplied by one
lf) Avoidance of obsolescence
3a) Organizational: overall coordination, etc.
5a) Supply requirements (financial)
(5b) Requirements...nor support personnel

,

, ,.-

Group II (next highest priority;'raw scores multiplied by two)
- la) Integration of technology '

lb User experience with technology
le Feasibility of maintenance
(1g Training to use the technology

Gro4 III- (very high priority; raw scores multiplied by three)
(10 Cost-effectiveness of new technology
(1d) Availability of software

- (1h) Allowance for individualization
(2a) Political: overall political feasibility, etc.
,(4c) Strategic: user input

. Group IV (highest priority; raw score multiplied by four)

III

(5d) Overall cost-benefit

` e group scores were then compiled, and entered on the matrix for dg g- emology in
each group. Then each technology was ranked within each group and these rankings were
placed vertically. The weighted raw scores were totalled and entered for each techno-
logy; the total scores were then ranked (see Table IX-f). Finally, the ten technologies
with the lowest standings were identified and these technologies were deleted from fur- _

,ther consideration. They were:

Holographic Record
Telewriting

Interactive TV
Slow Scan TV
Yideoeecorded Telewriting
Simulator
Facsimile
Video File
Digital Cassette
Computer Magnetic Tape

'or

While some of these technologies have exciting possibilities, come are inflexible, some
are limited in application, and others introduce a real time factor that is not critical.

It should be noted that several technologies were not deleted here in spite Of low rankings
,because they had ranked so high on the objectives matrix that we felt that they neede4fur-
ther examination. These technologies were:

Picturephone (Confravision)
Video/Floppy Disc
Video Cassette
Video Tape

Again, solve of the deleted technologies are presently in use, and some other?"-do not need
telecommunications. The remaining 29 technologies were retained for another~ cycle of con-._
sideration.

In terms of both objectives and_criteria. The next step in our evaluation Was to consoli-
date the.relative positions of the remaining 29 technologies with regard to meeting of
both objectives and criteria. This was done by compiling their scores on objectives and
criteria as e9paI values, and establishing a new order of-ranking. The resu ing rankings
-of the 29 remaining technologies are shown in Table IX-g.
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LIST, OF 39 TECHNOLOGIES SHOWING RANKINGS BY CRITERIA-

Table Ii:f
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LIST OF 29 TECHNOLOGIES SHOWING STANDINGS WITH REGARD TO OBJECTIVES AND CRITERIA COMBINED
.
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With the two previous deletions of ten technologies each, 29 technologies now remained for
further consideration. Perhaps it should be noted at this point that certain sensory
groups have been deleted entirely:as follows:

Audio/Semi-Motion
Still/Visual/3-D (Soundless)
Motion/Visual (Soundless)

Some of these groups contain technolOgies which are used to some extent today, but this use
is not widespread. Since each of the groups lacks an important sensory element, the use-of
the component technologies,will probably never be extensive, although they have value for
certain subjects under certain conditions.

Composite. The third phase of statistical screening involved composite or joint scores
for the remaining technologies; that is, the 29 technologies were re-ranked in terms of
both objectives and criteria. These two rankings were recomputed into a joint score, which
was then re-ranked (see Table-IX-9).

From these 29 techriologies, the following, having the poorest scores, were deleted for the

additional reasons shown:

Chart (21st place)
Picture Set (22nd)
Microform (23rd)

Pbono Disc (23rd)
Hollerith Card (26th)
Sound-on-Slide (Magnetic)(27th)

Mark-Sense Card (28th):.
Punched Paper Tape (29th)

No telecommunications involved
No telecommunications' involved
No telecommunications involved, and very poor for
group instructional purposes

No telecommunications involved
Not useful for instruction
No telecommunications involved, software specialized
and expensive

No telecommunications involved
Very low instructional value

Three technologies were tied in 23rd position; one of these was radio. It was agreed that
radio required further consideration, so it was not removed at this stage. (No technology
ranked 24th or 25th because of the three-way tie for 23rd.)

With the deletion of the above eight technologies, in addition to the 20 removed in previous
cycles, 21 technologies remained for further consideration. In order of rank, these were:'

Printed Page
Pamphlet
Journal
Audio Tape
Book
Telephone
Television (CATV)
Sound Filmstrip ..
Sound-Slide Set (Synchronized)
Sound Motion Picture
Television (CCTV)
Video Cassette
.CAI/CMI

Video Tape
Slides
Picturephone

Teleprinter
Television (Broadcast)
Filmstrip
Video/Floppy Disc
Radio.
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Further deletions. In the fourth'cytle of consideration, these 21 technologies were examined
and discussed individually. From the beginning, some of them had been recognized as devices
and methodologies already in widespread use and thus not really considerations in the intro-
duction of innovative technology, although they had been included as baseline or comparison
items. It was agreed at this point thAt their further retention on the list served no use7
ful purpose, so they were eliminated.1,Technologies in this group were:

Printed Page
Pamphlet

Journal
Audio Tape
Book
Sound Filmstrip
Sound-Slide Set (Synchronized)
Sound Motion Picture
Slides
Filmstrip

4
-..,..

li4 40 '...

These ten technologies, as awhole, had had very goOcitscores; these results must be attributed
in large part to their familiarity and their relativeAst-effeZtiveness,.as compared to the
highs.costs'of some of, the other technologies. ...4

Another technology,technology, and one,that uses telecommunicat ns extensively, was'also eliminated at
this point: PicturephoneqL,Ihis technology has been, leld tested (although not as an educa-
tional device) by the Bell Telephone Company, and, r,onl a consumer point of view, recent re-
sults indicate a rather poor showing. In addition, Ole cost of wideband circuitry and the
expense .of switching and terminal hardware puts the Ovule system almost out of reach. Its

utility as an instructional device for more than one grsokat a time is still questionable.

Final screening. Thus, with the elimination of 11 more devices or technologies, 10 technolo-
gies remained active, all of,,which now use or may use telecommunications. These are (still

in ranking order):
,

.

Telephone

Television (CATV
Television (CCTV)
Video Cassette
CAI/CMI
Video Tape
Teleprinter
Television (Broadcast)
Video/Floppy Disc ..,..1.r-

Radio

Further discussion and examination of these ten technologies is presented in the following
paragraphs. (Since video tape and video cassette are so similar, these two are discussed
jointly.)

TeJephone

Telephone ranked well'as an instructional medium on the objectives matrix, especially in the
areas of providing teacher information and proOlding instruction, pafticularly enrichment.
It ranked moderately well for providing updated information and for in-service use. Ad-

ministratively, as a data transmitting device (except for data phones), it ranked poorly,
but had a low moderate ranking as a tool in administrative decision-making.

On the criteria matrix, telephone ranked high in the areas of overall cost - benefit; potential
for individualization (with pupil and teacher at either. end of a telephone line); political

feasibility; and user input.

.



,There are several positive factors involledin% use of the telephone as an instructional

medium. It must be recognized that the distribution system already reaches to every school
building; that users are adept at using the medium; that user assistance and maintenance are
provided by the commercial telephone system; and that it is a totally interactive system,
with present teleconferencing techniques allowing input agd output at multiple points simul-
taneously.

.Disadvantages are primarily financial and attitudinal. It must also be recognized, Awever,
that telephone is audio only and that where visual materials are required, they would have
to be made-available locally. _

The costs of telephone service are not controlled by the schools or entirely by the state,
and thus present an unknown and possibly unpredictable factor. _Because there is no compe-
tition on a statewide basis, schoosls are not in a position to select alternative vendors of
the service.

.

Attitudinal factors may be the chief disadvantage. Older adults may tend to view line costs
for long distance as extravagant (although these costs may actually be lower than those of

t other technologies). Pupils' attitudes toward use of the telephone may produce both posi-

tive and negative results. Because children and young people in most cultural subgroups
use the telephone so extensively, they are comfortable with it; on the other hand, since_
they are conditioned to such heavy social use of the instrument it may by difficult for
them to shiftk their mental set toward a more serious, intensive instructional use.

. CATV (Community Antenna TV; Cable TV c
_ .

Cable television had quite a high standing throughout the screening process. Unlike other

technologies that had rather pronounced peaks and valleys but averaged high overall, CATV
had a fairly flat curve, with no perfect scores, but a line -up of relatively good scores

.

that also averaged high. .

CATV has some disadvantages whiCh are limiting, but not insurmountable:

1) -FCC requirements for'20-channel capacity in the 100 largest urban areas;

2) Problems of extending existing systems;
3) Lack of interconnection between cable systems; ' ,

Cost problems; '- '

5 Some resistance to the technology on the part of school faculty and staff members.

- The above-shortcomings apply to CATV used only as a TV service, i.e., delivering network or-
other prearranged programs to each community. However, were,CATV available throughout Texas,

one could envision the system being used not _only forbroadcast TV delivery but also-as a

communications medium to bring -both wideband and narrowband,cohimunicatioq to the school and
to the home.- Given this premise,-the-following advantages become apparent:

-

(1) Ty programs can be requested when needed, or-can be taped fFom a=high quality

signal and used as needed;-

(2) , Programming can be inserted to meet local needs;

(3). There=is opportunity for two-way-interaction;

(4) Channels can be -made available for telephone bandwidth multiplexing, and thus
the user can obtain voice and data service, leading to computer service capability;

(5)',Wideband channels can be made available up to 35 or Mlore per cable;

(6) In addition to educational uses, CATV can be used for multiple community programs

- and projects;

?
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-(7) Interactive TV and .CATV, when available on a community basis for purposes beyond

educational ones, can have productive consequences for government, health, business
and commerce, political, religious, and social endeavors. Such uses would bring

the cost per channel for educational applications to a very low revel.

Of course any type of television has certain advantages: it provides both audio and video

content and can provide this content in color; the material can be live or recorded; the

material may have motion and thus can embody whatever speed and vigor are appropriate; and

it can be frozen, backed-up, or repeated. When considered in terms of closed-circuit use

for local instruction, the possibilities of CATV are staggering.

Closed Circuit Television

Closed circuit television (CCTV) is widely used throughout the United States to assure deli-

very of a TV signal to a specific and limited audience. Programming can be either live or

videotaped. CCTV is currently used in theaters for special sporting events for which an

entry fee is charged, and in the Federation of Rocky Mountain States' HET experiments with

the ATS-6 satellite, which ties ten VA hospitals id the Appalachia region together for the

exchange of medical information. Some states are presently using CCTV for other education-

al purposesein scattered locations. The advantages of CCTV include:

(1)' CCTV permits maximum control of educational programming to ensure that only those

programs which are actually relevant to specific courses of instruction are trans-

mitted and that all those who watch the program retetVe the same information.

(2) Not all teachers are equally qualified, and CCTV can be used to bring those teach-

ers having special qualifications or skills before a sizable audience, which would

not be possible in the average classroom. Experts in various educational fields

also gain greater exposure over CCTV than in the school auditorium.

(3) Its signal can be extended to classrooms beyond the normal range of broadcast

television, and without regard to distance and/or mountainous terrain.

(4) CCTV assures reception of the television signal in all locations where the program

is intended to be receives]. This technology is not limited by the signal anomalies

of broadcast TV, which may limit the latter's reception in locations where the sig-

nal might normally be expected to be received.

Disadvantages of CCTV are as follows:

(1) Television treats all students alikiwithout regard to geographic, socioeconomic,

or ethnic differences, and students are net able to interrupt the program and ask

individual questions of the television lecturer.

(2) Some teachers may view CCTV as an encroachment on their teaching domain, and thus

fight its use as a teaching aid.

(3) When compared with broadcast TV, the use of CCTV is limited to those locations

equipped for its particular signal, and it excludes the gerieral public, students

not in school, and parents wishing to view the programs.

(4) Special equipment and cabling are required, making the use of CCTV more costly

than that of broadcast television.

(5) Because relatively little software is available for TV, the onus_rests upon local

groups for programming and development of materials; this, plus Installation costs,

drives the total cost per student hour to,astronomical heights.
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Video Tapes, Video Cassettes

Video tapes and video cassettes rated extremely high (no. 5 and no. 2, respectively) on the
objectives, for the YVII6iing reasons:.

(1) Information, for later use by teachers can be sorted rapidly via video tape or
cassette,itherbfrom live broadcasts or from existing video media.

(2) The\use of modular, gored video material is an excellent technique for assisting
withT for conducting directed or self-teaching raining programs.

,(3) The use cif., multi-sensory video presentation techniques as a rapid means of updating
personnel 61 the technological state of theart is one of tq, most effective methods

...-

of testing Frigeria -for-Maia ck

(4) Stored video med'i'a stitIL_constitute one of the best ,and simplest techniques for

educational enrichment in learning resource centers.

(5) gide° tapes and cassettes can store administrative data and input it into a video

system as required in a highly flexible and efficient manner.
11-

(6) Video tapes and cassettes can be used to provide management information for prop&
decision-making through specific remote query or on a broadcast basis in a. large

network.

Video tap s and video cassettes rated fairlyjow (no. 30) when evaluated .,under each of the

crit ria r the following reasons:

(1) Educators have experieRced great difficulty in integrating the video recording and
storage media into teaching systems because of their complexity, cost, and strin-

, gent engineering and maintenance requirements.

(2) Too few teachers have been or are presently knowledgeable in the use of video re-
cording, duplication, and playback techniques, because of the limited avaiiability
of facilities,(Pigh training costs, and lack of qualified instructors.

(3) The cost-effectiveness of video storage techniques is very_ high with regard to
the endproddct, but the costs for royalties, personnel, and equipment are stil+
excessive for the average school.

(4) There is limited availability of quality software (programming) other than through
federally subsidized sources (PBS, NTS, etc.).

(5) The kinds of systems described are costly to maintain in terms of both manpower

and professibnal levels.
.

(6) It will be difficult, to say the least, to avoid obsolescence since the field of

,. video disc recording now has five different new processes (none of which has been

adopted as the federal standard). The public and industry are waiting to see

which process will be selected.
,

(7.) Training teachers to use video recording technologies iscbst-ly, complex, and diff4-
cult because of logistic problems and non-availability of instructors from the
field of education.

However, video recording techniques do rate high as an individualized option for recording of

' whatever one wishes to'select.
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Computer-Assisted Instruction/Computer-Managed Instruction

The advantages of CAI/CMI are that:

(1) It is an individualized, self-paced device allowing the student the option of
greater responsibility and control.

(2) It is an excellent tool for teaching decision-making and for presenting simula-
tion or gaming techniques to acquaint the student with real life situations.

(3) It is an efficient system for management not only of computer-based instruction,
tut also of scoring, record keeping, and generation of questions from a large
data bank.

(4) It is an effective device for real time laboratory experiment control,vdata col-
lection, and data analysis.

(5) It provides immediate feedback, reinforcement, and/or enrichment as a supplement
to-traditional forms of teaching.

. (6) Curriculum in use can 5e updated easily and rapidly on the basis of student data
analysis.

(7) Programs and documentation are transferable to other systems, within the parameters.
of established guidelines and standards.,

Its disadvantages are as follows:

(1) The systems are still more costly than traditional instruction per student hour.

(2) The technology requires professionally trained technical support personnel and
programmers, which in turn requires an additional budgetary outlay. Educators
must be trained in the use of the techniques, and not mutt) courseware is avail-
able that has been professionally validated.

(3) There are no large, centraliied banks of.courseware or teaching materials..

(4Y Copyright laws are difficult to enforce or supervise with regard to CAI/CAI-related
materials.

CAI/CMI rated extrgmely high (in first place)'on the objectives. This can be attributed to
the fact that it does meet all of the objectives: (1) it provides information to the teacher
through individu4lized instructional techniques; (2) it has an inherent capacity for teacher
training; (3) it can provide updated information on technology through rapid system input;
(4) it does provide a great deal of supplemental enrichment material for students; (5) it
can store and transmit a great deal of important administrative information; and (6) it can
provide management information for decision-making it all levels.

CAI/CMI techniques rated very low (in 48th place) on the criteria for integratioh of techno-
logy, maintenance, costs, etc. for the following.reasons:

(1) Computerstechnology1/4is a very advanced, complex, and specialized field and its in-
tegration into education has been and will continue to be extremely difficult;
special training must be given to teachers, requiring costly facilities and pro-
fessional trainers.

(2) The average teachei- is not familiar with computers and thus sees the technology as
a threat because of its very unfamiliarity.
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(3) The acquisition, operation, and"vaintenance of computer systems is a costly pro-

cess.

(4) Software development in -houses also too cost for the average school budget.

CAI/CMI systems are still too expensive to acquire nd operate per student hour

as compared to more traditional educational technolo es, and 'too little commer-

cial software (courseware) exists.

(5) CAI/CMI systems are best maintained under contract by commercial vendors. Often

this procedure is too expensive in that it involves an expenditure of 10 percent

of the capital acquisition cost per year.

(6) The average life of one generation of a computer system is four-to five years be-

forefore obsolescence occurs, although the usable life can'be as long as eight to ten

years.

(7) Training teachers to use CAI/CMIsis, as indicated io (1) above, a difficult and

complex task to carry out because of constraints of time and money.

(8) CAI/CMI does, however, allow for optimal individualization.

As a general observation, two points must be noted: (1) the cost of CAI per student hour

is constantly being lowered, primarily through the development and production of miniaturized,

inexpensive computers and the growing availability of courseware; and (2) educators are de-

veloping successful strategies for the multiple use 'of computers for management and admin44'

strative tasks as well as for CAI, thus lowering the cost of all these functions. As these

trends continue, more school districts are finding that computer use can be'cost-effective;

more widespread use increases experience and number.of available programs, and decreases

costs still further.

Teleprinter (Other than for CAI)

A teleprinter used as a terminal for receipt of messages, instructions!'computer data, scien-

tific calculations, library retrieval, and other non-instructional data, ortas a derNe for

sending data to a computer, to a library, td an administrator, or almost anywhere, can serve

a very useful purpose. The technology has these advantages:

(1) It is inexpensit/e to acquire and equally inexpensive to operate.

(2) Since the messages transmitted and received are p int out, it provides a hard

copy or recorded data, unlike some verbal or aud'o syst ms that do not provide

any written output.

(3) Usually outgoing data are preyed in advance on paper tape and cane checked, so

that dispatch can occur at a convenient time. Similarly, the copy may be printed

out,as it is received but also. may be read later, when convenient.. Teleprinter

service, then, is not demanding in terms of timerequired.

(4) Teleprinting is fairly rapid. Common equipment is available to operate up to a rate

, of 400 words per minute--faster equipment is available, but is more expensive.

'(5) Teleprinter service operates over ordinary telephone lines and does not require

extra bandwidth.

,

(6) In addition tobeing connected with a specific distant, terminal;4be same equipment

can enter other networks and participate in several nets in turn.

'

-(7): The.teleprinter is useful in conveying administrative.data and tabular and print-

out reports, as well as continuous narrative.

,s
4
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Unfortunately, there are several shortcomingNthat prevent teleprinter service from being a
perfect technological answer to educational needs. These are as follows:

(1) The teleprinter cannot transmit visual pictures, graphics, photos, or anything.
other than alpha-numeric information.

(2) The teleprinter can deliver only a limited number of copies, and these are on a
continuous roll of paper; they are not bound and are rather fragile. Thus, the tech-
nology is not very useful for public school instruction, in-service teacher training,
or any other purpose that involves reaching a large audience and/Or delivering a
large volume of material.

('3) Efficient operation requires typing skill; the keyboard is the same as that,of a

typewriter and any attempt to operate it without this skill will be quite slow and
tedious.

From an overall point of view, examining teleprinter operation in terms of the six objectives
is very mucif like comparing a moon-shot with flying a kite--they both involve putting things
up in the air, and surely the kite does this faster and cheaper. But the significance of the
two accomplishments is nowhere near the same. The teleprinter, in this context, is much like
the kite--it is fast and cheap, but cannot really be compared to other modern educational

-technologies when one considers what can be accomplished with million-bit-per-second data
transmission and intelligent graphics (cathode ray tube) displays.

,Broadcast TelevisioD,

Broadcast television is currently in widespread use throughout the United States as an enter-
tainment medium, with ever increasing emphasis being placed on its use for formal educational
purposes. Programming can be either live or videotaped. Advantages of the technology are
as follows:

(1) Its educational use is not limited to the classroom, for It can also be viewed by
the student who may be confined to his/her home or to a hospital, and all students
who watch a particular program will receive the same information.

(2) Its audience is not limited to regular students; it can also be used after school
hours for adult education, and for community programming of general interest.

(3) Parents concerned with what their children are being taught have a ready means of
monitoring educational television programs for content and quality.

(4) Not all teachers are equally qualified, and broadcast television can bring those
teachers with special qualifications or skills before a greater audience than they
would have in the classroom. Experts in various fields also can receive greater
exObiure over broadcast television than they can speaking live in the school
auditorium or the classroom.

(5) Any standard television receiver within the range of the television signal can
pick up the broadcast, so that the system is very economical to use.

Disadvantages of broadcast television are as follows:

(1) Television treats all students alike, despite geographic, socioeconomic, and
ethnic differences.

(2) Students are not able to interrupt the program to ask questions.

(3) Some teachers may view broadcast television as an encroachment upon their teaching
domain* and thus resist its use as-a teaching aid. *.
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-(4) Normally, broadcast television signals can only be received about 35 to 50 miles
from the station transmitting antenna, depehding on the terrain, signal power,
and antenna height, and in mountainous terrain, the TV signal could be severely % ;-
restrtIted aQd its use thereby limited. This is made clear in the case of Kentucky.
Further\ signal anomalies (fading, interference, skip) may limit reception in lo-
cations where the signal might otherwise be expected to, be received.

(5) Although enrichment programs abound, the capability of broadcast television for
fundamental instruction is quite limited (at least at the public school level)
and, in any case, the technology lock-steps the viewers,

.- Video and Floppy Discs

Many of the newer,minicomputersystems use a flexible, 8" circular magnetic - coated disc (called
_a "floppy" disc) for storage of data. The main advantage of the floppy disc is that one small
disc can store up to half a mill on characters and can easily be loaded into the system for
use. some of the newer, stand-a one educational computer systems selling for $8,000 or less
use a cathode ray tube, a centra processor with a large capacity core memory, and a floppy
disc unit. The floppy disc no lly contains the course material (written in a programming
language such as extended BASIC) and is inserted into a slot forUse. -Loading of information
and access to the system are ve y rapid.

Video and floppy discs rate' low on the criteria (no. 4?) for the following reasons:

(1) Integration of e technology presents many problems at the present time, as there
are a great nu er of experimental systems and none of these have been standardized.
by the governm nt or by industry.

(2) Potential u rs are not knowledgeable.about video disc/floppy disc recording tech-
niques or es.

(3) No f' cost data are available other than estimates for the discs themselves. The
di s 1 st 57 to $10 apiece, but this figure does not include equipment-costs,
,!. Some manufacturers are quoting total prices from 5600.to 51,200.

(4) There is at present limited software for educatiopal applications using stored
disc technology, and the fact that video discs constitute a purely recorded medium
precludes any development or recording of software on the local level.

(5) The question of maintenance at the school level presents more problems than solu-
tions because of the complex electronics equipment and the technical specialists
required.

(6) Avoidance of obsolescence cannot be ensured.

(7) Training in the use of this technology could be difficult, since it is.so new that

only limited numbers of instructors would be available.

(8) The technology does, however, allow a great deal of flexibility for indiVidualization
if the user can make his /her own discs.

C

On the other hand, video discseand floppy discs rated very high (no. 3) on the objectives for
reasons given below:

(1) Both types of discs can provide information to teachers through mass distribution
systems, since programs, information or training material can be replicated very

rapidly.

(2) Videp discs are especially suitable for in-service training programs using television
facilities for output. Floppy discs can be used for training through interactive
programs placed in a computer and linked to a computer terminal.
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(3), Both vidto discs and floppy discs could serve as excellent vehicles for updating
of technological information presented to teachers either individually or in groups,,,
thrbugh use of networking techniques.

(4) Both medie.-aPe=ixcel-lTt-forer-storing instructional enrichment materials and trans-
Mittig-them to stuOents.

(5) Video discs can store and transmit speciali administrative data, e.g., new poll.-
aes or procedures. For the straight directive type of information, floppy discs

_ are excellent;

a can be used to provide management information for decision-making, al-
ough the fli51515-IrtHI-e-is_more suitable from the point of view of storage and tele-

ommunicationS.

Five video disc recording systems presently exist:

(1) The Teldec Preiiiire Pickup Video Disc System;
(2), The RCA Capacitance Sensing Video System;
(3) Phillips Video Disc Systems (VLO,and special applications;
4) The MCA Discovisjon System;
(5) The Thomson-CSF Optical Video Disc System.

None of the above systems has been selected to date by the federal government to serve as an
industry-wide standard, although. prototypes of all of them have been built and exhibited.
Phillips and MCA have now merged together and combined their systems into a single, inte-
grated unit; they and RCA are presently two of the strongest contenders.

The importance of discs in the home entertainment market of.the future is what all of.Oe
above companies are counting. on. The use of discs in educational technology may be even more
important. The cost factor will vary according to the replication technique, i.e., whether
duplication comprises a single molded proceis or a transfer (disc to disc) "spin" process.

177

Radio

Radio, often called the forgotten medium" in education, did not have particularly high over-
all scores on the matrices (largely because of its limited usefulness for administrative pur-
poses). Nonetheless, its ready availability as a part of any broad d telecommunications
system merits consideration.

Broadcast radio has not been. particularly successful in education, ssibly because of:

(1) the fact that most existing educational radio stations are on FM frequencies, thus limit-
ing their geographic range and, requiring more costly reception equipment than that needed
for,AM stations; (2) the fact that only one program may be broadcast at a time, limiting
the audience to whom radio can appeal during any given time segment; (3) the fact that re-
gular usetb are accustomed to turning the dial and choosing from a variety ofcommercial
radio stations, whereas thefe usually is only one educational station serving a given area;
(4) the fact that some perspns feel that pupils who have grown up with television are not
satisfied with audio only and require video to hold their attention; and (5} the fact that,
with few exceptions, only very limited resources and personnel are provided for educational
radio stations, thus limiting both the quantity and quality of prograMing (National Public
Radio is helping to meet stme of the programming problems buf:again, uses the "broadcast"0

technique).
.

J sA-

Educational radio as a part of a total telecommunications syst6m, tiowever, Reed not be ham-
pered by some of the disadvantages cited above. Using Broadbent's term ,"narrowcasting"
describe the potential use of radio, one can see several possible Idvant4ges.' Radio is a
relatively low cost technology; it is widely used and accepted, and therefore politically
feasible; it allows user input to programming as well as when the medium is used interactively;

,IX-26

A



and its hardWare does not obsolesce (although the software does). Radio in a telecommuni-
cations system offers possibilities for multiple voice channels to accompany a single video
channel, especially useful where militilingual audiences are being served (the HET experi-
ment in Alaska is a good example). It allows voice over with video to direct the user's
attention-to given points'. It has a talk-back capability either with videb or as pure
audio, thus providing an interactive mode. The use of radio in developing countries has
shown its utility for adult education, family life education, distribution of agricultural
information, basic literacy, intercultural communication, and foreign language education.
In order to overcome the objections to an "audio only format, radio may be accompanied,
by software, such as listening guides, workbooks, slides, or filmstrips which are avail-
able at the campus level, having been distributed prior to broadcast time. The use of
radio in this manner in several of the open university programs demonstrates its feasibil-
ity.

I the matrices, radio ranks very favorably in meeting the objectives of providing informa-
tion to teachers and providing instructional enrichment. It ranks moderately well as a
means of updating personnel on technological developments and providing in-service educa-
tion. (The poftability of receivers, however, could be a very positive factor with regard
to ,in- service.) Administrative needs are served only slightly. Special attention, then,
should be given fo,the potentil of interactive radio for transmitting enrichment projFams
for academically talented students, especially in small dtstricts.

The above analysis suggests that radio is valMable as an eduCAtelcl'/enrichment device for
farmers while working, for migrants while travelling and/or working, and for other persons
involved in primahly physical activities in relatively quiet surroundings; for public school
children it has little further utility than that which is currently being exploited.

Technology Summary

Inrconsidering these ten technologies and telecommunications in terms of the various factors,
-and, visualizing them as individual or composite.systems existing on a statewide basis, we
saw certain incongruities and anomalies. For these reasons, we have deleted five additional
technologies from further consideration, with the following comments:

(l) In dropping these technologies, we have not overlooked certain alternative'possi-
- bilities: some of them are particularly useful for training and education of

shut-in, handicapped, and-disabled persons; others are useful only for a,very few
8cademic subjects.

(2) Some pf the systems are now in use, but are about to be replaced by new and much
more.economical systems.

(3) Some of the systems are effective in achieving some of the objectiv
limited or nonexistent utility in instructing children or teachers.

(4) The systems deleted' are:

Telephone- -here, the consideration is not the telephone circuitry (which could
be used in many telecommunications systemsYT but the instrument itself, as
used in verbal communications for instruction and others objectives.

NI), gut have

Video Tape--this technology is now in use, and successful so. However, the
same results can evidently be obtained through use of vidto cassettes, which
are much cheaper and more convenient.

Teleprinter--this is a very useful method of point-to-point ,communication, and
it will undoubtedly continue to serve educational support functions, but will
never play a leading role as an instructional de ice.

'74
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c.

ThU,S1

These

,

Radio-,thit is another technology that has probably reached its zenith. It

will continue to be used in certain locations and for certain subject matter.

Broadcast Television - - broadcast TV is currently in use for educational pur-

poses,in Texas. In many of the large urban areas, there is no cable 'service,

And broadcast coverage is good. In a few urban area$7,both exist, and here

the cable service is both more diversified and more 'reliable, although the
cost to consumers is higher. Further expansion of broadcast television does

not seem warranted, in view of the:already widespread,use of CATV and the
relative economy of further'expansion.

five technologies remain fbtfurtherconsideration:

CaEie television (CATV)
Closed circuit-television (CCTV)
Video,cassette
Video /floppy disc

CAI/CMI

will be discussed further in Chapter X.

C

POLITICAL FACTORS

Although neither strictly technological nor strictly educational, the factor of political

feasibility must be considered in determining the potential uses of a telecommunications

system. Political considerations may be organizational, local, statewide, or national.

should be determined whether extensive use of telecommunications
outside the local school district negates in any way the basic prin-

of the educational process. Should Conflicting factions develop

technology Could be impeded. In addition, funding provisibns at

non-existent or of very low priority because of pressures to keep

At the local level, it
technology originating
ciple of local control
within a community the
the local level may be
taxes down.

At the state level, there are several necessary considerations rinvolving the attitude of

the State Board of Education and its members, who are directly responsible to the voters,

the Texas Education Agency, teacher organizations, ial and educational broadcasters,

vendors of both texttlooks and other software, and, finalf.7, the, legislature, which will

have to fund any telecommunications undertaking. There is some possibility of factions'

developing in the course of ele ions for the Board of Education as candidates take stands

either for or against technolo , thus polarizing board members in the setting of policy.

r

Within the Texas Education Agency, the relationship of a telecommunications system and its

staff to the total activity of the Agency could be a pivottl political issue. As a system

separate and apart,the feasibility of its development appears low; as a vehicle to facili-

tate the performance of multiple functions by the entire Agency, the possibility of its im-

plementation improves greatly. However, control of thetelecommunications system through

a given division or office of the Agency may also be a sensitive issue.

Most teacher organizations, whether unions or professional associations, do not appear to

have dealt with the question of allowing educational technology to perform various tasks

in ways which are different than those which a teacher would use in performtng the same

tasks, but which result in the same pupil learning. The emphasis by teacher organizations

on lower pupil-teacher ratios has potential fbr hindering the implementation of a telecom-

municationS.systembecause it forces.education to remain a highly labor-intensive under-

taking,
s seeking positions, such a stance is understandable, but it

taking, ths negating any cost savings that technology could offer in this area. With

the present glut of teach
will have to be examined very carefully if a technological system is to be implemented as

anything other than a frill, akenrichment, or something "nice to have."
Y 1

Y
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Commercial and educational broadcasters may also need, to be courted in orderfora teRrecom-

munications,systeT to be politically feasible. Should the decision be made to use existing

cable facilities, for example, the fact that educational channels must be set aside in some

cable markets, whereas other markets are not requireeto offer such services, could become

a touchtissue. educational broadcasters currently receive a large part of their funding

through local, school districts, with some coming through-the state; will they view,a com-
rehensive telecommunications system as Competition for-funding and audiences, or can a

tkable plan incorporate their Extant facilities andorganizatiOnal-patterni into the

tewide system?

endors of,textbooks and software must also be considered as a political force. Textbook 46

publishers wilt undoubtedly,be somewhat Aluctint to see any chariges in the adoption sys-

tem as it pretently exists; yet most of them are already into the production and marketing

of tulti=media software and thus may see a telecommunications system either as opening new
markets or else as closing Markets at the district level because of software availability

through:the system. . v

A systemIdepevdenton legislative funding' will, of necessity, have to develop clear objectives

as well as a broad ,base of citizens throughout the state who will support it. Constituents

should be made aware that such 4 system takes time to develop and that it will not result'in

the instantaneous multiplying oflechnologies in 'each school building in the state. A plan_

for continuing funding rather than biennial appropriations thus seems imperative.

Cognizance should also lie taken of the passage b 64th Legislature in 1975 of S.B. 42,

known as the 'Public Utilit), Regulatory Act." This act, which betoMes effectiVe January 1,

1976. provides for -
regulation of public utilities, except-gas, by the Public Utility Commis-

"sion it creates. Specific utilities covered include those with equipment and facilities for

conveying or transmitting messages or communications by telephone,
telegraph, or other electronic means, for compensation, excluding

radio,or television stations as defined in 47 U.S.C.A.

Section 153, as amended, and requiring licenses from the Federal
Communications Commission pursuant to 47 U.S.C.A. Section 301 and
excluding community antenna television systems. (S.B. 42, Article

I, Section 3(d)(2))

S.B. 42 also covers computer utilities that are open-to-the general public for subsCription

to their services, thus having a potential effect on such activities as home learning systems,-

and the Commission will have exclusive original jurisdiction over the intrastate business and

property of all telecommunications utilities in Texas.

Since changes in rates of a telecommunications utility potentially could have,a ripple effect

on budgeting for a telecommunications network covering schools throughout, the state, the pro-.

visions for filing proposed rate changes and for protesting same should be examined, and

their interpretation as the Act is implemented should be monitored.

S.B. 42 also states that unnecessary duplication of facilities and capital investment for

providing utility service constitute an economic waste not in the public interest. Thus,

the bill prohibits public utilities from extending competing services to customers already,

being served. It provides that the Commission

shall examine the specific facts of any proposed telecommunicatiOn

utility service to determine if competition.is capable of effectively

regulating that particularrmarket. If the commission concludes that

competitive market forces would operate in the public interest in a A>

particular market the commission may promulgate rules ;and regulations

prescribing the method and manner of competition to Wallowed. (S.B.

42, Article X, Section 63)
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Depending upon the distribution method(s) chosen, it appears that any decision to develop a
_ telecommunications network using existing or proposed public utility facilities might result

in coping with two regulatory agencies: the PubliC Utility Commission and the Federal Com-
munications Commission, since such a network would evidently be partially under the juris-
diction of each. Thus, continuing attention to the manner in which the state commission de-
fines its operational role is-essential.

At the national level, a prime issue is copyright legislation; until this issue is resolved
the software for use in a telecommunications system will remain limited.

A further national consideration involves the amount and type of federal aid to public edu-
ca : whether the aid will be categorical or in a lump sum to be distributed by the state
elicat on agencies, whether its focus will be on materi4f or on personnel, and the extent to
ich will be constrained by the necessity for state compliance with other federal regu-

la such as those covering affirmative action and equal employment opportunity. Input

from congressional constituencies may be a major factor in determining the direction of feder-
al funding and the extent to which it may be used in developing a telecommunication's system;
input to the Office of Education and to Congress from such lobbyistslas teachers, vendors,
educational technologists, and librarians must also be considered. Unionization of the per-
sonnel associated with the various functions of the system constitutes a further considera-
tion, and one which is discussed at somewhat greater length in the section on Financing
and Ownership in this chapter.

ORGANIZATION

General :Considerations

Although the primary thrust of this study has been technological, its recommendations cannot
be made purely do the basis of technical factors. The derivation of a solution methodology
involves the interaction of several key factors, and these in turn must be measured against
the criteria developed. A common thread to all proposed solutions, however, must necessarily
be the factor of the taxpayers' money. Financing is certainly paramount in determining the
amount of technology introduced into any educational system, and its spectre hovers over
any decisions involving the optimal educational telecommunications system to be recommended.
A parallel factor bearing on these decisions is the method selected for managing the tele-

communications resources. With dollars becoming more and more scarce, the optimal organiza-

tional pattern becomes critical. After all, we must answer to the public in general--and to
parents in particular - -in providing the most effective educational system possible within
prescribed budgetary limitations.

For the better part of the past decade, the federal. government has been heavily involved in

applying technology to teaching and learning. The inflationary state of the national econo-
my has sharpened the issue of educational productivity until it is now a primary concern.
Costs have risen steeply in this same decade, from $27 billion to operate public and pri-
vate school's, from kindergarten through collegejn 1960-61 to $70 billion in 1970-71 (Na-
tional Academy of Engineering, 1974). At the safe time, the concept of "open" education- -

open to anyone desiring to learn more either for personal enrichment or for profesiional
advancement--is taking root in this country. Pioneered in Great Britain, the free-access
systems now being developed in the United States as well are brave new ventures, launched
more on the basis of intuitive conviction than on that of hard data concerning national
demand for learning opportunities outside the formal education system. However? there is

much evidence, some of it reported in the chapter on telecommunications in other states,
that provides strong support for the concept pf "open" education. This section is not in-
tended to be a treatise on organization; rather, it is intended to review some organiza-
tional patterns currently used in education, and to make some observations that may lead to
a recommenaation for organization that will enhance the technological conclusions presented.

Strategies designed to persuade more people to make informed value judgments concerning tech-
nology must take into account human behavioral patterns that show deep-seated resistance to
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change. In the military services, this fictor is offset somewhat by periodic reassignments
which have a tendency to prevent stagnation in any given position. However, in a more sta-
tic system in which there is little opportunity (or desire) to change, any changes made,
must necessarily be evolutionary in nature. .It is doubtful, then, that any organizational_
changes in the Texas educational system tending'toward radical rearrangement will ever meet
with widespread favor or success. Accordingly, it is not our intent here to attempt to re-
organize this system, but to discuss and suggest means of incorporating newer technology
into the present educational organization.

Alabama

In Alabama, educational technology is the responsibjlity of the Alabama Educational Televi-
sion Commission (AETC). The AETC manages an educational TV network organized as shown below:

Alabama Educational Television Network

Organizational and Operational Structure

Legislature

Networking

A.E.T.C.

Governor

L
Operations

ipt

A.E.T.N.
Broadcasting

Engineering Public
Information

Program
Coordination

Programming_

State Dept. of Ed.
Curriculum Committee

Program Board
Working Committee

Program Production Agencies

Program
Board

Citizens' Adv.
Comm. on Public
Television

The AETC is a "take- charge" commission of five commissioners, appointed by the Governor and
approved by the senate. The commission has_ responsibility for the entire network, including

programming, engineering, and public information. The AETN provides state-owned broadcast
television facilities that cover 97 percent of the state and are managed by 0 general mana-
ger who has total responsibility for the etwork. The telecommunications.petwork is shared
with other state agencies. There is a Program Board, composed of the heads of the institu-
tions under contract with the AETC to furnish programming for the state network. The Program
Board Working ommittee consists of adm;nistrative assistants appointed by Board members, and
has as its purpose research on and establishment of programming guidelines, The Programming
Advisory Committee was established by the Commission as a sounding board at_the grassroots
leveli its members, comprising some 3d representatives of significant groups and organize-
tionsJhroughout the state, input their opinions and reactions to state network programming.
As can be seen in the above figure, the administratjon of telecommunications'technology has

/." been superimposed on the.total educational system of the state Without changing the struc-
ture of the Department of Education. Of particular note is the placement of all telecommuni-
cations facilities in the state under one general manager and under the direct supervision -
of the AETC.
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Kentucky

In Kentucky, the State Board of Education, a "take-charge" agency, leases educational tele-
vision facilities from the Kentucky Property and Building Commissiob, a public agency of the
Commonwealth, empowered by the General Assembly to issue revenue bonds for the purpose of
constructing e cational TV facilities. The Kentucky Educational Television Network (KETN)'
is a state-o d combination multiple channel open circuit (broadcast) and closed circuit
television sy tem, with the microwave system leased from the telephone company. The Kentucky
Authority for ducational Television, a public agency and instrumentality of the Commonwealth,
was established by the General Assembly to operate these facilities by contract with the
State Board of Education. In 'Kentucky, 411 telecommunications technology has been organized
under the Board of Education; however, a parallel to the Alabama system exists in that one
agency has c to responsibility for the network.

Kentucky Property
and Building
Comthission'

KETN Structure

(lease)--
I ;

Kentucky
Bpard of Educatisill

Kentucky
Authority for ETV

Operations Engineering

(

I

Louisiana

The Louisiana Educational Television Authority (LETA), a "coordinating" agency, is empowered
to lease, purchase, construct, own, operate, manage, and be the licensee of educational and
public television and radio stations, including existing state agency telecommunications
networks. The polder to establish policy to carry out its authority is vested in the mem-
bers of the Authority, which consists of the Governor,.the state Superintendent of Education,
and the president of the Louisiana State Board of Education, or their designees, and 18,per-
sons appointed by the governor with the advice and consent of the Senate and coming from each
congressional district in the state; Louisiana State University and WI College; the Louisi-
ana Coordinating Council for Higher Education; the presidents, officers or deans of the pri-
vate colleges and universities; theLouisiana School Board Association; teacheri in the pub-
lic elementary or secondary schools; the Louisiana Association of Broadcasters; the Louisi-
ana Council for Music and Performing Arts; the DepOtment.of Hospitals; the Council for
the Development of French in Louisiana; and the membership of the Louisiana AFL-CIO. Within
this framework, sole responsibility and control are vested in the State Department of Educa-
tion for the preparation, content, and programming of all instructional television used in
elementary and secondary education; in the State Department of Hospitals for all medical in-
structional TV,programs; and in the State Board of Education and the board of supervisors
of Louisiana State University for all instructional TV programs use &for granting college
credits:

. .

Here, again, the technology is divorced from the Board of Education; however, in this case
all facetsmof educational technology (network operations and programming) are organized
under one agency, LETA. (See the chart on the following page.)
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Ohio

LETA Structure

IGovernor

Louisiana Educational
Television Authority

Liaison Committees

Personnel Coranitfee

Program Content Responsibility

IExecutive Director

Cormnications Ccnter
Effniedring Director

Educational
Director

Broadcast
Operations

Ousineq,
Director

The Ohio
1

Educational Television Commission (OETC), a coordinating agency, is charged wit,
the responsibility of ensuring the continued growth of educational and,informational-tele-
vision in the most efficient and economical way poisible. The Ohio educational television
stations are all independently operated and funded, so that the primary function of the
Commission is one of coordinating the activities of these autonomous stations. The com-
mission consists of 11 members, including nine business and professional leaders appointed
by the Governor with the consent of the state Senate, serving. four -year staggered terms,
and two statutory members:, the State Superinlendent of Public Instruction (representing
elementary.and secondary education) and the Chancellor of the Ohio Board of Regents (re-
pilesenting highe'r education).

Department of
Public Instruction

OETC Structure.

Senate Governorl

Ahio Educational
---Television Commission

(--- Ohio Board
of Regents

As can be seen in the above figure, the educational technology ,has again been origanized4e- .
parately from existing educational agencies, leaving these agencies untouched. A x:r,

. i.-,.-
r , ----:- ..

Summary
..:,

In summary, a comparison of the organizational structuring of educational technology in Ala-
.,.

barna, Kentucky, Louisiana, and Ohio reveals .striking similarities among all four states.
Without exception, a commission has been authorized by the state governing body with respon-
sibility for all educational technology, with representatives from the educational agencies ..,

..'
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serving as members of the commission. The,telecommunications networks establiihed under

the authority granted the various commissions have been retained as entities responsibld
to the commissions, and in two of the states the networks cover all telecommunications re-
quirements of all state agencies. Such an organization would provide, in effect, an evo-
lutionary change within the Texas educational system and would not radically alter exist-,
ing management structures. ,

FINANCING Alp OWNERSHIP

In Chapter V, various intrastate networks utilizing telecommunications were described in
terms of type, size, and cost. While no attempt was made to examine all of these networks
with a view tarard integrating them into "one totalfsystem,"'a velimina6 analysis of, the
possibilities for financing and ownership for such a hypothetical system must now be con-
sidered. 6

A study of adoption O'''-rnnovations conducted in New 4'oric State (Which essentially parallels

the examination of possibilities for establishing a large, coordinated information-handling

.44 network within,the state of Texas) concludes with the fb116wing:major findings: *

(1) Legitimization-of th; innovation by influential Reasons within the system must

occur prior to its complete,installation.

(2) The innovation must demonstrate a comparative advantage over competing activi-
ties before it is readily accepted.

t,

(3) Incentives for adoption of the innovation should be evident.

(4) Installation of the innovation should accomodate existing conditions wheniver.
this can be done without limiting its effects. -

. _

. , . .

(5) Persons affected by the innovation should, be involved:fn the decision to accept,

reject, or modify it. *
:

(6) Innovations must be of sufficieht magnitude to`commi't the:adOpting age
.1,1,4 ,.

the Success of the program: (Hull and Benson, 1972)i - _ .1.

This study comprised a survey conducted among,32 cooperating institutions using-e s

tionnaire which was filled out by deaf ERIC superbr. (The New York .studY-antgi ated

an ERIC-based automated information system, andfhtis.tip ERIC supervisors at each insti-

tution_were the persons selected to respond to.the que4tionnaire.) While the guidelines

-jprovided by4ts findings will serve as excellent criteria for justiTying the installation
of an inhOvalive system, the methods for financing sue 6 a System still.neig to be addressed.
Basically, the various techniques.for financing -any statewide,systenrare as foil*

.
. .. . . T J.. .."

(1) Through state appropr4a0 funds. The:majority of.tei*,0F4in?fitions networks

. are funded throu0 state appropriations only. The funOW1 either compriska
. one-time appropriation or be"granted on a recurring:010 itemr.bas.ts ?Midi is

adjusted according to rate of usage and/or-growth prelictiion,
. i', . ,....

In Texas, budgets are prepared on &bails of bfenniub3fiiiidtag -and.implormted -,

in the various state agencies accordingly. goweveuAtuth fatal§ as infiatTO.n,_
excessive rate of growth, underestimating- dfitraffit, tariff-rates, and increases

in cost tend to negate accurate budgt-fOtecatilover this` long time 'periiod. :

Yearly fund allocations have the.a0intage of adjusting to actualzosts;.`Vie -.17r

ever, initial operating-fgpds''mtist-still be established. -glt -- :...*

(2) Through matching "federal funds. These are generally suppdrt.fUnds.whieh -are re,.

fated to national federal research programs. They normally/require a cciosiderable.They
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commitment to fedei-al- guidelines on the part of the state and may extend for
longer than one or .two years.

(3). Through state special bonds issue. This type of financing is normally used for
; building construction and falls into the category of long-range financing as

part of a comprehensive plan.

(41 Through state-owned subsidiary'corporations. There are wholly state-owned sub-
sidiary corporations which are run by a self-supporting sales or service type
ofoperation, These are mainly utility-oriented, although they.may include,
in some special cases', companies with educational objectives.

(5) Through private fotindations and philanthropic agencies. In many instances, a ,

state may, obtain funds from private foundations such as Ford, Carnegie, Guggen-
heirp, Exxon, Moody, Clayton, etc., for buildings, equipment, or research for
public education. leis not inconceivable- that such coverage could extend to
the use,of,newer technologies,-such as satellite ground stations for providing
educational services to remote areas. Foundations normally require some match -
ingfunds from the grahtee; this varies with the type of grant award.

A combination of two& more of the aboVe methods could conceivably be used within a state.
Another method of financing which is not described above and which requiresparticipation
by one or more states is consortium funding: the banding together of several states to
'fund, for example, a satellite delipery.system dedicatedto educational applications. This
method may or may not include federal agencies, but mils,t be considered among the alterna-
_tives for financing and cost-sharing.

; -
. . -----,

In the financing of a statewide educational telecommunications system, assuming_that funding
were determined, several tither points wouldhave to be clarified concerning ownership and
regulation. Ownership may comprise state purchase of all-equipment with state-appointed person-
nel having inhouse respenkibility,for operation and maintenance within either a centralized
or.a decentralized organization; or it may involve a lease agreement forservices or a
contract for operation and fizintenance on a "turnkey" basis. A brief mention of the advan-

. tages and disadvantages of each strategy follows: . . .

.
- i

.4dvadt4les-of State Ownershlo .,
-

(,1,) It allows for complete control of the system and freedom to operate it, %.:ithin the
constraints of regulatory legislation; BM it allows for improvement and updating

.

of the system as required to be more responsive to the needs of the user.

(2) The apparent costs are generally less than those of a lease system, based upon an
amortization period of ten years or more for system payout.

(

(3) It allows for centralized, efficient eystemide operation.

Disadvantages of State Ownership

(1) It requires a heavy initial outlay of capital for plant, bui.ldings, and spare,parts.

(2) It requires the recruitment and training of highly skilled_ technical/engineering
personnel, resulting in high additional costs for state manpower.

(3) It. places the state in "cOmpetition with'privete/commercial companies.

4) It c4nnot 'guarantee efficient, full system utilization.

(5) It involves hidden costs of an increasing permanent, bureaucratic overhead.
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Advantages of State Leased or Contracted Services,,Equipment, or Facilities

(1) Capital investment for equipment is low under a leasing arrangement.-

(2) The problem of obsolescence is minimized.

(3) The question of responsibility for maintenance and operation of the system is sim-

plified.

(4) Minimal augmentation of supervision and of manpower is required on the part p44he

state.

(5) It invites competitive bidding.

Disadvantages of Leasing Arrangements

(1) Cost control cannot be guaranteedr as overruns for unanticipated costs can exceed

the budget despite contractual agreements.

(2) There is & lack of direct supervisory control of system operations and maintenance.

(3) There is little or no flexibility in adjusting to the fluctuating needs of major
users of the system, i.e., loading balance.

Regulatory Aspects

The Federal Communications Commission regulations apply to telecommunications systems whether

owned by the state or by a common carrier. In either case, a group of specialists must be
formed to administer regulations, gather report data, and assure compliance with the detailed,

complex, and ever-changing regulations.

Costing Out a System

The decision as to whether it is cheaper to own or to lease a system can be made in the con-

text analysis or planning stage by taking into account the following cost elements:

(1) System acquisition costs,,based on 5-year
amortization

(2) System maintenance costs, @ 7.66% of cost
of acquisition, per year

(3) Software costs, based upon 5 -year amorti-

zation

(4) Staffing costs per year, based on number
of personnel times number of years

costs/year = annual costs

yearly maintenance costs

software costs/year

total pertonnel costs/year

The sum of the four annual cost items represents the cost side of the cost-benefit

fraction. The benefit side is usually represented by total student hours, so that
when the. fraction is reduced, the reculting unit indicates cost per student hour.
Estimators must retember to deduct all idle time for the computer, including night

time, and weekend and summertime non-use, if any.

A specific example of costing out a computer system for use with computer-assisted instruc-

tion is given in the table on the following page, developed by the Hewlett-Packard Corpora:

tfon for the HP-2000F #205 instructional system.
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THE OPERATIONAL 'COST OF CAI*

HP-2000F #205 Instru tional System
65000 Char. Cen ral Processor
16000 Char. Communications Processor'
9 Track/800 CPI Tape Drive
23.5 Million Char. Disc Stdrage Unit
Systems Console, High Speed \Tape Reader, Cabinets

Supports 32 simultaneous users for Computer-Aided Instruction,' Problem Solving (User Pro-
gramming), and Packaged Applications.

COSTS:

Computer System:

Purchase Price, Approximately $90,000
Annual Cost (5-Year Amortization of Purchase) $18,000

Computer System Maintenance:

Approximate Annual Cost ($55/month x 12 months) 6,900

Proprietary Software:

One-time Leasing,Chalge, Approximately $5,500
Annual Cost (5-Year Amortization) 1,100

Terminals: (ASR-38, Hardwired)
Purchase Price, Approximately $1,500/Terminal
32 Terminals = $48,000
Annual Cost (5-Year Amortization of Purchase) 9,600

Terminal Maintenance:,
Approximate Annual Cost
($25/month/terminal x,12 months x 32 terminals) ., 9,600

Staffing:
One Professional (1/2 Time) 10,000

Two Part-Time Student Assistants 8,000

TOTAL ANNUAL COSTS $63,200

COST PER TERMINAL HOUR

(Based on Total Annual Operational Costs of $63,200)

Hours/Day of 32 Terminal Usage -

Days/Year 8 10 - 12 14 16 18 20 22

180 1.37 1.10 0.91 0.78 0.69 0.61 0.55' 0.50

200 1.23 0.99 0.82 0.71 0.62 0.55 0.49 0.45

1.12 0.90 0.75 0.64 0.56 0.50 0.45 0.41

2 1.03 0.82 0.69 0.59 0.51 0.46 0.41 0.37

260 0.95 0.76 0.63 0.54 0.47 0.42 0.38 0.35

280 0.88 0.71 0.59 0.50 0.44 0.39 0.35 0.32

300 0.82 0.66 0.55 0.47 0.41 0.37 0.33 0.30

320 0.77 0.62 0.51 0.44 0.39 0.34 0.31 0.28

340 0.73 0.58 0,48 0.41 0.36 0.32 0.29 0.26

360 0.69 0.55 0.46 0.39 0.34 0.30 0.27 0.25

*From Hewlett-Pickard (Cupertino, California: Hewlett-Packard Data Systems,-1974).
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The Question of Unionization

.

Another possible factor in the overall consideration of lease vs. ownership of a statewid2
telecommunications system is that of unionitation within .the communications field. It cord

be argued, for instance, that reliance o a privately-owned system whose employeeS were un-

ionized could endanger the smooth oper ion of the system if and when such employees went
on strike and that for this reasonoTeXas should perhaps seek state control and ownership of

such facilities. Although unioni tion does appear at first glance to be a.major factor
here, examination of the current situation in Texas indicates that strikes within private
corporations are not that likely.

,

J.

Certain support function organizations are presently unionized (`such as:the UniteeCommuni-

.... cation Workers of America, contracted with Bell Telephone, and various uniobs within the
transportation fields--.railroads, air freight, etc,), but man: other cOpiptniego such as
IBM, which would perform the highly technical and managerial functions involved in running
a state telecommunications system are not unionized and are not likely to be any time soon

because the companies themselves presently provide quite adequate benefiti to their employees
and there is no real impetus to unionize. Although those organizations that provide support
to-the hardware suppliers would also have.to be relied upon by the state,-the real issue here
is not whether strikes within the support companies could be averted by a state-owned system,

but whether the eventual likelihood of strikes within the tqlecommunications system itself
would be reduced by a state-owned system..

As the state law presently stands, civil servants cannot legally strike and4.if they do tn-
.

deed strike illegally, they can be fir -ed. Additionally, the only public servants who can

bargain collectively (without striking) are certain groups o policemen and firemen within

municipalities (or other polit4cal districts,' such as counttet) which have (through local
option elections) approved the state law guaranteeing such riights to bargain collectively.
Efforts to "unionize" the civil Service system in Texas are Currently not well organized,
and legislation approving collective bargainifig.for all civil servants is not likely to

come in the near future; however; withinitheYast 15 years, most of the growth of unions

natipnwide has,been inthe public sector and the possibility still remains that state em-

ployees-ultimately may be organized.

Thus, although unionization may be a inindr 'Consideration in the overall decision as to Ae-
ther the state should leas or own a statewide teledommunications system, the advantages of

private management of such a sYstem, 0obably outweigh the remote 61(she teat strikes would

-disrupt its smooth functioning. A.Orivate company would maintain equipment, se-fiba-tthe

state would not have to provide constant in-service training for maintenance personnel,.and

such =a company would update the.equipment and be responsible for any malfunctions that might

Occur.

However, the pros and cons orusing Union personnel vi. using-civil servants are so subject

to change plat they will not be discussed, herein greater detail, and the question should

be analyzdefurther in any future plans for'a statewide system.

,POTENTIALITY

A caretul reviewof the foregoing nirratiie indiCates that there are several options with

varying degrees of potential for educational achievement. "This is exactly the case; The

real problem is that of meeting local needs with methods.that will neither fall short nor

obsolesce and yet will not cost a king's ransom.
4

Further careful analysis is necessary, and thiS is provided in the next chapter as a feed-

in to the conclusions that are drawn there.,

a
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PRECIS

Analysis of all the data and information gathered, assessment of possible
alternatives, and application of the objectives and criteria lead to our

specific findings and conclusions. This portion of the report begins with

a discussion of three broad topics: technique of analysis, diversity of

source of findings, and the multiform nature of the conclusions (which

have several levels of significance).

This is followed by presentation and discussion of conclusions in specific
areas of activity: technology, financial (and ownership), organization,

political, human, and strategy, respectively. In each of these areas, there

is a discussion of relevant points followed by the.enuieration of specific

conclusions.

The last major section estabiishes that the conclusions have certain charac-

teristics: they involve technologies which are forward-looking, long-lasting,
compatible, non-disruptive, comparatively inexpensive, and flexible, and

which embody the element of participation and facilitite individualization.

The main.thrust of the conclusions is that education would best be served by

the expansion of an already extensive cable TV network (CATV) to almost fill

school campuses; that the same network can provide narrowband channels for data

transfer and for CAI/CMI; that such a combination could provide the greatest
opportunity and flexibility for the least cost; and that all the programs of
the Instructional Resources System would be served by such a system.

Major components of this chapter are:' .
_

Discussion p. X-1

Specifics p. X-1

Technology p. X-1

Financial p. X-4

Organization p. X-4

Ftolitical p. X-5

Human p. X-6
Strategy p. X-7

Overall p. X-9

Bibliography p. X-10
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FINDINGS AND CONCLUSIONS

DISCUSSION

Technique

Although this does not constitute a conclusion within the study,'but rather one about thi

study, we now realize, with hindsight, that we have used the Delphi Conference methodology

in sharpening the focus and narrowing the scope to point to specific possible solutions.

The Delphi Conference is 'similar to the general Delphi technique, which utilizes-:corre-

spondence, except-that in the conference method the elapsed tinge required can be shortened,

and there is direct interaction between the persons involved. (In the standard Delphi

process, such interaction normally does not exist.) The conference method has some other

advantages as well: it provides a relatively equal flow of information to and from all

participants; it can minimize adverse psychological effects.through discussion of problems

and subsequent alleviation of fears; and it allows conferees to participate for longer or .

shorter periods of time according to their individual requirements. However, although it

may sound like one, tt is not the same as a committee meeting by any means, and should not

be so considered. We realize nowlhat we have used the Delphi Conference technique for

the latter portions of this study, although we did not specifically intend to do so, and

that we have progressed with reasonable agility to amend Our thinking on the basis of the

discussions and interactions that evolved. (Turoff, 1971)

Diversity

The preceding chapters make certain specific points; in addition, summaries, implications,

and even some definite conclusions are presented. There is no easy way to bring all these

various points together, because even those that are fairly evident in themselves may not

relate clearly to others, and the overall conclusions may necessarily vary from those of

any one chapter. In the rest of this chapter, then, we will present those broad conclusions

that we can-draw,from material anywhere in the report, as integrated with other information.

Nature of the Conclusions

We further realize that the conclusions we can draw are not all at the same level, nor nec-

cessarily of the same consequence. Many of them are subsidiary to, or interlocking with,

others. Having drawn our tentative conclusions, we see the need to reorganize the methodo-

logy and the order of their presentation to make them more logical and more readily under-

standable; thus, the sequehce in which they are stated here is not that in which they were

actually formulated.

SPECIFICS

Technology e

General trends. As can be seen from the foregoing material, a strong tendendy presently

exists to direct instructional technology into the realm of the audiovisual, including

television, motion pictures, and other audiovisual technologies that are eminently suc-

cessful ih conveying information and ideas to students. As a secondary point, there is a

X-1
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strong and growing trend toward the use of computers, both for management and for instruc-
tion. The use of_computers in 'certain kinds of instruction may be limited, but in those
areas where it actually is useful it is proving to be very successful. So, it is slowly
gaining acceptance and broadening the areas in which it can be used. In addition to these
two techniques, audiovisual wideband presentation and computer-assisted/computer-managed
instruction, there are several kinds of terminal equipment for display and instruction
which are also becoming more accepted.

The video cassette is obviously coming into wider use, and it will be followed rapidly
by the video disc. In the field of computer technology, there are not only keyboards
similar to a teletype, but usually cathode ray tubes and very frequently audio transmit-
ting devices, either tape or disc, that can provide a verbal analogy to the presentation
on the picture tube. Almost all of the devices now coming into use are moving away from
the paper print-out type of teletype materials and going toward visual displays with light
pens and other forms of machine responses that are both audio and visual.

Considering the relatively high density of commercial CATV in Texas (see map on p. V-20),
it can be concluded that the extension of this service to all of the cities, towns, and
villages in Texas would be relatively inexpensive. Possibly the CATV delivery systems
could be encouraged to extend their service at their own financial risk, or possibly the
state could subsidize this in part in order to guarantee extension to all school build-
ings. This done, wideband television channels would be provided in suffiCient quantity
to every school building in the state. Insofar as the large cities are concerned, where
CATV is not now available, a recent change in FCC regulations permits the installation of
cable television in these cities provided that certain channels are made available for
educational use, which would give the entire state an adequate network. Since every CATV
system can provide up to 35 wideband channels, a humber of these could be reserved for
educational use by the state and could be linked into statewide or regional networks.

Any one wideband channel cap be multiplexed to provide several narrowband channels, .which
would permit audio_ transmission, teletype transmission, and, most significantly, computer
transmission with a number of channels operating simultaneously, so that different courses
could be provided to different schools at the same time. It would be necessary, of course,
to provide suitable terminal equipment in whatever quantity were deemed feasible to each
campus. However, the primary advantage of such a sytted=would be that it would assure the
availability of interactive.televisicn, computer - assisted instruction, and computer- managed
instruction, offering a dote approximation to what apparently is slowly developing in
terms of the home learning center. Thus, the ability to use the same techniques and the
same software both at home_and in the school appears not only possible but probable.

Management. There seems to be no question but that, wherever feasible, management informa-
tion is being handled in Texas on an automated basis, with computer centers located at
several plates within the state. Various school .districts and education service centers
are satellited on these computers anclare obtaining service from them. Thus, the avail-
ability of computerized instruction in several locations will provide the opportunity for
still further improvement of management systems throughout the state, while following
existing acoustic techniques and directions without disruption. The flow of information
from schools to districts to regions to the Capitol should proceed in logical, systematic
fashion, and more information should reach decision - makers- faster than has previously
-been the case. Similarly, with regard'to distribut)on, comprehensive statistical analy-
ses of information can be distributed rapidly and widely to the levels where*it is needed
for comparison with and understanding of local statistics.

Dissemination. Another program of the Instructional Resources System comprises the adop-
tion of appropriate technologies and the dissemination of information about these and other
technologies statewide, so that decision-makers at all levels can know what is .presently
available, what ongoing research is in the process of discovering, how well new teehnolo-
gies are working, what other people are doing, and what the prospects are for the future,
so that they can use this information in their Own planning. An automated information
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network such as the one described here as being-appropriate for instructional purposes would
also be appropriate for dissemination of technological information, as this information
could be computerized, automated, and'distributed on a statewide...basis according to specifi-

cally expressed needs, thus satisfying theoverall requirements of the Instructional Resources
System. 9

Similarly, other educational information coald be distributed through the same channels.

For example, a system "Lich as the Texas Information-System (TIS) could operate over such -a

network, and teleprinter-type distribution of ERIC searches, new information released-, or
other materials appropriate for dissemination could be made_to and from all stations.

(7\

Whatever successes education may have enjoyed in the past few years, rapid and efficient
dissemination and diffusion do not constitute one of them. Further study and testing would

be not only appropriate but probably imperative before undertaking any further dissemination
efforts in Texas.

National- nets. It is not possible to say at this time that national educational nets will ever
be established, or, if they are, to indicateexactly,whatthey will comprise. However, there

-is no question but that those national communication nets presently existing, such as_ARPA
and those belonging to the military services and various other users, are all based on compu-
ter management and dissemination,and it is most likely that if a national educationalnet is

formed it will have a similar base. Thus, if Texas already has such a syttem in existence,

it has the best possible opportunity for becoming part of a national net and possibly for

being one.of its initiators.

Software. As can be seen fFom a review of the chOter on software, there are still several
obstacles tap the full utilization of educational software on a district-wide or even regional
basis, including restrictions on copyright., duplication, etc. However, these restrictions

seem to be loosening and it is Likely that, if a prime contractor can be obtained who will

do some of the systems engineering work and pral.tide sdme of the hardiare, such a contractor

could alsa provide software for more than just local use. This software, in addition to being

suitable for widespread use, would also be up-to-date, adaptable, and flexible. In any case,

the availability of software for computer use and for television replay is increasing rapidly,

and in another few years there should be a failgY cmplete set of software for all subjects

at all grade levels.

Technology summary. The following findingi and conclusions may be stated:

(1) That there seems to belittle advantage in expanding broadcast television, since
other delivery systems for the same materials are cheaper, more flexible, and Fore

efficient.

(2) That commercial CATV networks and delivery systems now blanket Texas, even in
heavily populated areas, and that it would be relatively inexpensive to extend

*these.to all towns-and schools and amalgamate them into a comprehensiae system.

(3) That such a CATV system could provide network, regional; and local programming.

(4) That channels in such a system could also be leased for educational purposes other
than television; they could be multiplexed td provide manynarroweand channels to
be used for` voice, data transfer, teletype, computer-assisted/computer-managed
instruction, and other audio and digital services.

--; . , .

(5) That several types of terminal facilities (video cassettes, teleprinters, TV re-

ceivers, TV projection) could-be usedWith such a'system, with this decision left

up to local authorities. 4 .

. / .

.

:
(6) That both the audiovisual and the computerized programs could be ganaged at local,

.

\
district, or regional levels.

-.

. .
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(7) That the management information network of the Texas Education Agency now provides
some initiation of the CAI/CMI methodology; and that the additional regional expan-
sion seems warranted.

(8) That a combination of audiovisual programs with CAI/CMI as the instructional tech-
nology and CATV as the primary delivery system meets all the basic objectives es-
tablished for a telecommunications system, as well as,scorind highest on the
various technological criteria.

(9) That study and. testing of methodologies for technological dissemination and diffu-
sion seem warranted.

Financial and 9wnership

General. There is a real need to establish a statewide, cost-effective, educationally-orient
telecommunications,network to sere as:

(1) A-mechanism for the dissemination of video-related instructional matter (live TV
programs, video tapes, video cassettes, video discs, etc.);

(2) 'A computer-linked network for remote access terminals using interactive techniques
(computer- managed instruction, etc..);_

/

,(3) A management and information handling network to tie ig major school diitricts and
education service centers, with a wide variety of administrative, management, and
instructional (learning resource center) materials being handled on the same netwo

/The policy and the strategies for the financing, implementation, operation and maintenance
of such a network must be,left for the State legislature to decide on the basis of recommen,
dations from the Texas Eduntion Agency, subordinate agencies, and school distri01. logical
ly, any large -scale commitment and/or long-range plan must begin with the -type ofog-ej-ation
now carried onliy,thg decentralized, auto sous education service centers.

To the maximam degree poisit3e, the state must subsidize any newsystem, Aether it is CAW
.or anything else, although it should attempt.-to split the costs with local school districts
wherever practical.

Finantial suamary.. The flol 9 concibstons may be made:- -

(11 That the greitest poteroal for the, establishment of a statewide wideband telecom-
mu ations network at minimal tosf lies ip itlefoSe of the existing intra-state,
in ependent, commercial CATV systems,. whitq0d,be Maximally expanded through

ited,state'subsidization inducemk1U.

That cii0 (leased) operai is,probably"the most efficient and least costly
'hodo.orietablish.ini and operating-b"telecOmmunications network, with cost sharing

between the state and4Ocal scholardistrjcts on the basis of a mutually agreed-upon
formula.

(3) That.the techilicall!-guidelines-foesign of such a telecommunications system must
be generateTby local DAR5-and by state educational agencies on a coordinated and
evolutionary basfs, yitN. dPtiOns for changing and updating the technologies as
the system p.s....-a

Organization

General. In recent years, the federal government has been increasingly concerned that funds
directed toward specific targets withinistates and cities be used intelligently and effective-

. ly. Ai an indication of this concern, Section 1202 of the Higher Education Amendments of
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4 1972 calls for tile creation Of,state-planning.graups to coordinate programs and fund allo-
cations, parOcularly in the ovipipping aria of vocational, adult, and career education.

A logical extension of this- ttatmainriTng philosophy, which adheres to the principle of _

local participaCion:0-reSpogsfiglity, would be the creation of a state council (or commis-
sion) ofeducatfOnal te4hhelagy. Such a council would have as its,primary activities coor=
aination and stimulaAgo the application of educational technology to all educational
activities in the stafe where this would be efficacious. Specifically, it would provide
policy and systems 'studies; make surveys of educational technology activities throughout
the-state; inventory resources; facilitate development of course work provide for teacher
training;pperform research on and evaluation of applications of edu tional technology;

be responsible for dissemination of technological information; and ecommend demonstration

projects. The.council would be composed of members of the public; ers of the educa-

tional community, including teachers and administrators; and ,professionals from the areas
of educational research, design, planning, and evaluation. In a recent study, the Nation-
al Academy of Engineering recommended the formation of several related agencies and mech-
anisms, at both federal and state levels, as shown in Figures X-A and X-B. (National

Academy of Engineering, 1974)

A working example of such a council can be found in the Minnesota Educational Computer,
Consortium, an organization formed by a Joint Powers agreement between (1) the Community
College System, Department of Administration, Department of Education, State College System,

and (2) the University of Minnesota System. Additionally, previous sections of this report

have indicated'that tne systems of educational technology in Alabama, Kentucky, Louisiana,
and Ohio are all organized in remarkably similar fashion, in thatthey are assigned to com-
missions (councils) having organizational responsibilities and memberships-which closely
resemble those previously described; and the telecommunications networks of these states
have been placed under the control of these commissions, giving the commissions total re-
sponsibility for educationaJ technology.

Organizational summary. The following conclusions are apparent:

(1) That the establishment of a state council (or commission) for educational technolo-
gy in Texas has great merit and would permit the establtIpment of authority and

responsibility with regard to existing and projected educational technologies.
Council authority and support would extend down to the learning resource centers
at the campus level, as well as interme)iate levels; the council would be respon-
sible to.the State -Board of Education.

(2) That the various educational, telecommunications networks currently extant within

th state be incorporated into one coordinated operation and placed under the re-

(
onsibility of one state agency, reporting directly to the council previously _

escribed. (It should be noted that the framework for just eUch a network pre-
ently exists within the Telecommunications Services Division, Board of Control.).

(3) That local and regional responsibilities be delegated as logical and appropriate,
.depending on the integration of technologies and multi-system usage that is planned.

Political

General. Political factors which demand consideration in imalementation of the use of TV,

video recordings, computer-aided learning, and information transmission /dissemination fall

basically into three areas: (1) existing legislation and political realities; (2) dissemi-

nation and interpretation of information concerning the proposed telecommunications services

to a diverse number of influential groups and persons; and (3) persuasive cothmunicatioo With

those Persons and groups who are-in positions to influence the decision-makers.

It Is obvious that unless a system of educational technology has the support of both legisla-

tive and executive officials at the top levels of state government, it cannot be implemented,

X-5
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either from the standpoint of financing or that of the human factors involved, Care must

be taken to identify objectives in .3Way that will HIghlight the educational excellence
such a system could provide and to define the parameters of its operations so as not to in-,
terfere with.or impinge upon existing information offices and regulating authorities.

Since governmental offices are especially sensitive to a wide variety of constituents, care
ful planning is essential to gain the support of various constituencies who may, in turn,
support the system to their elected officials. These constituencies i de education ser-i

vice centers; colleges and universities; individual school districts espeically those ser0 n

major population areas; state board of education members; profes io 1 associations and un
and the vendors/producers wno would supply equipment and software for such a system as wel

as those currently competing for textbook adoptions.

In some communities, the issue of local vs. statewide control pf content and methodology ma

be a potential issue. Among many potential supporters of the system, it may be necessary
to overcome a distrust of technology and a reluctance to use it because of its potential fd
decreasing the amount of human interaction that takes place within the schools. Parents,

teachers, and administratoes (all of whom are also voters) should be led to see that the
nature of personal interactions may change as a result of using technology and that their

quality actually may improve.

If and when it is possible to overcome most of the problems of orientation to the concept
of telecommunications, to indicate its potential for improving learning, and to provide as-

surances that it will not result in dehLmanization, further major political considerations

are related to funding--an indication of degree of commitment as well as of the realities

of priorities in the use of aoailable monies throughout state government.

Thorough planning for interpretation of the system, fcr publi-c relations functions, and for,

activities to gain support is essential.

Summary. These conclusions may be stated with regard to political considerations:

_(1) That a planned program of dissemination and interpretation of information to all
potential supporters of the proposed telecommunications syStem is an essential

element in its initiation and continuing operation.

(2) That objectives of the system should be carefully stated and articulation of the

system with other state agencies and their system; should be defined before soli-
citing the support of persons and groups who are in a position to influence the

decision-makers and funding sources.

(.) That grassroots.support from the multiple constituencies whose schools will be

served by the system is. also essential and must be sought.

Human

General. As previously discussed, all human beihgs have an innate reluctance to accept sud

den or major change, and thus any innovation must be carefully planned out and presented

gradually in increments of reasonable size. The implementation of the Texas Instructional

Resources System and of tne subsystem of new and expanded telecommunications technology

which will accompany it cannot take place all at once; it must occur in measurable steps
and phases, some simultaneous, some overlapping, and some sequential, and it must include

provisions for adeauate preparation of all the persons who are to_be,involved. Such pre-

paration will not.comprise a one-time training course, but a coMprehensfve and continuing .

effort; and one whicn must Pe scheduled to coincide, with and complement the installation

and implementation of the technologies themselves.

Since the introduction of some of the more sophisticated technological innovations into pub-

lic elementary and secondary schools on a statewide basis will require the assistance of

trainedspecialists if these innovations are to be used effectively, provision will have



to be made a

ties which wi
accreditation
vised which a
curricular un
al training p

an early stage of development for identification of the specific competen-
1 be required, certification of personnel possessing these competencies,and
of institutions in which they can be trained. Guidelines will need to be de-
e compatible with existing certification and accreditation procedures, and
its will need to be developed to fit into or to supplement ongoing education,
ograms.

Training in t e use of the newer technologies will be necessary not only for the specialists
who will ass '.t schools in their implementation, but, on a lower level, for all the teachers
who must work with them on a daily basis, ThU4, all teacher training programs must begin,to
include compo ents structured to give students abasic understanding of the nature and poten-
tial of the,v rious technologies, as well as sore basic-competencies with regard to their
actual use. lot all the necessary training can take place via academic programs, and other
methods must 'e devised for imparting it to school staffs. Special institutes, seminars, and
workshops are possibilities, for both pre-service and in-service training, as are, lectures .

and demonstra ions by highly qualified specialists. Finally, in the case of Texas, it would
4e appropriate for the Regional Education Service Centers to assume a major role-in providing
technological information and assistance, and perhaps in sponsoring a number of organized
learning'activities for teachers and administrators.

Summary. In conclusion,the following staieMents may be made:

Mat.guidelines for training of technology specialists must be developed which
are compatible with existing state certification procedures and national rules for
accreditation of training institutions.

(2) Th4eurTicular units teaching the effective use of innovative educational technolo-
gy must-be developed for incorporation into the ongoing programs of teacher training

institutions within the state.

(3) That provisiOns must be made for continuing, in-service teacher training in the use
of innovative technology.

Strategy
.

4-> , %

General. As stated in the previous chapter, one major educational goal is to provide equal

opportunity to all pupils within the state. Of course, educational goals for Texas are not

limited to this. State goals and objectives should be comprehensive and universal in that
they should reflect future considerations and longer-term goals for education in Texas.
Additionally, such goals and objectives should be published, disseminated, and distributed

throughout the state so that all administrators can understand and concur with them.

After goals and objectives are well-established and well-defined, i
to the development of an overall solution strategy which should inc
ing the various objectives and should be flexible enough to withstan
political temper of the country or the state. Contingency strategie

overall strategy, and, again,-such strategies should be made known

implementation process;

t

11s possible to proceed

provisions for meet-
ny changes in the
should accompany this
all involved in the

In this case, it has been concluded that educational technology can serve Texas adequately
and, in fact, can provide answers tb many of the problems now facing the state in the areas

of organization and curriculum. It is apparent that establishment of a statewide system
of educational technology would provide a certain unifdrmity and therefore help equalizdm

opportunity of education for all,students, Provisions could, however, be made for locaTv

control of individual curricula to meet specific software requirements. The individualiza-

tion of attention received by students under such a system would contribute to an increase
in the efficiency of the entire educational system. And, finally, the system could provide

a mechanism for continuing education, of adults as well as channels for citizen feedback

and participation. =
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After the realization that educational technology can indeed provide Texas with a solution
to many of its educational problems, it is then necessary to decide which technologies will
best meet the collective and individual requirements of different factions in the state.
Specific details of the implementation of the solution strategy, however, should be worked
out on the basis of the technology which is ultimately selected.

After the technology system to be used in Texas has been decided upon, it is thelynecessary
to make provisions for the organization and funding of such a structure. As it presently
stands, Texas has a relatively well-defined educational system, under the auspices of the
Texas Education Agency, the Regional Education Service Centers, vac,ious independegt and
consolidated school districts, school boards, and the schools themselves. Since such a
structure already exists, with some funding already allocated, it would probably

b,
most

acceptable to fit the plans for the proposed system of educational technology into this
structure, with only minor modifications. Specific structural suggestions have been pre-
sented earlier in this chapter under the heading "Organization." An additional considera-
tion at this point, paralleling the development of the organizational structure, is that of
providing a timetable or schedule for implementation of the technology.

Funding for implementation of specific educational technologies for operation a nd mainte-
nance of the entire system can come ultimately from private sources (foundations, etc.)
or from state and/or federal monies.. Additionally, son money for maintenance and Trovi-
sion of additional software could come from local funds, but it can be assumed that funds
coming from such sources will be somewhat negligible (cf. results of the needs survey) and
it is probably'wise' not to rely to any great extent upon local coffers for funding. In

the process of developing a plan for funding, specific budgets and schedules should be de-
vised and figured. This would include an examination of maintenance, per:onnel, and supply
requirements, as well as other operational items. Drumming up support for the educational
technology system is closely tied to funding, and it is necessary to open the lines of com-
munication in all directions early in the course of the implementation process. Provision
of such lines of communication for feedback from citizens and local administrators and for
education of the citizenry of Texas concerning the proposed plan for educational technolo-
gy should also provide a route for the continuing dissemination of information to admini-
strators and other school personnel.

Perhaps the pivot point of the entire implementation process is that of citizen and govern-
ment approval of the very idea of the educational technology system. It is especially
necessary that the system have grassroots support at the state level, and it is for this
reason that local school officials and other officials, both in education and within the

. overall political structure, should be informed of and allowed to partake in the processes
which will lead to the making of decisions concerning organization, funding, dissemination,
and timetables. Of chief concern is the tearing down of the myth that technology brings
with it regimentation and a loss of individualization. One of the easiest ways to allevi-
ate many of the fears of administrators, teachers, and other citizens is actually to demon-
strate the technology that will be used, and this kind of demonstration might also play a
major role in informing the public. It should then follow that once citizen support is ob-
tained, political leaders within the state will feel compelled to approve the educational,,
technology system. If citizen support is not strong, however, it may be necessary .to en--i
courage the adoption of such a system through the use of lobbies, etc. Along the same
lines, requests for funding should be made of both private and federal organizations and
agencies.

Besides breaking down barriers to acceptability by opening alines of communication and ini-
tiating lobbying for funds at state and federal levels, it is necessary to lobby against
other barriers.to the implementation of educational technology. As previously discussed
in the chapter on software, a principal barrier which presently exists is that of copyright
legislation. Other legal constraints may arise, and it may indeed 6e wise to establish ,
permanent ties with.the federal government and with private organizations (such a: software
and hardware producers) to kegp tabs on present and impending changes in legislation and ,

within the fields of educational technology and communications in general.
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These conclusions concerning a proposed.solutioh strategy are decidedly general in nature;

however, it should be the responsibility of the policy-making board to lay down specifiC
solution strategies and guidelines for the implementation of the educational technology sys-
tem.. Only a group wtth substantial and current knowledge of the present structure, the fi-.
nancial condition, and the-political contingencies of the Texas educational system can

supply such details to the overall,plan:
Asti

Strategy summary. Specific conclusions in this area are:

(1) That clear-cut gOals and objectives should be established for the state of Texas
and should be disseminated and published to personnel on all administrative levels
throughout the state. . .

(2) That a specific system of educational technology should be approved which will
accomplish many or all of the goals and objectives of the state, and planning-
should be initiated for actual implementation of the technology. It should en-

compass the financial, personnel, organizational, scheduling, maintenance, and

technological requirements.

(3) That efforts should be made to design the organization of the proposed technology
so that it remains compatible with the existing educational structure in Texas

and causes little disruption of the present organization.

(4) That efforts to obtain funding should be made eatly in the process, including Con-
tacting of federal and private agencies and lobbying at the state level. As part

of this endeavor, specific attempts should be made to educate the public and

legislature of the state concerning the proposed system.

(5) Thatatt9mpts should be madeto remove legislative barriers (such as copyright) and
to obtain assistance from prOducers of educational software through lobbying and

public relations efforts.

(6) That there be participation in the planning by members of all levels ,of eduhtion,

to include needs and to provide feedback. Such action not only will enhance the

quality of the4planning, but will accomplish much to facilitate change.

OVERALL

in reviewing the conclusions just statedoNe feel that they have the following-desirable

characteristics:

(1) They look toward and anticipate future situations;

(2) They embody long-term considerations;
(3) They 'are interactive and compatible with one another;

(4) They are minimally disruptive to present technology and organization;

(5) They are not too costly;
(6) They provide adequate flexibility;

(7) They provide for user needi and preferences;
or

(8) They facilitate individualization of instruction Where appropriate.
-

To expand upon the above statements, any improvement in education is going to entail some
increase in cost, either.in Rdditional teachers' salaries or in the purchase or lease of

more technology that can carry out some of the teachers' duties. We feel that our conclu-

sions here provide the greatest increment in tedrology for the least additional cost that

can reasonably be expected. We further feel that these conclusions are in full support of

the proposed Instructional Resources System, not only with regard to the technology itself,.

but with regard to the structure and content of all five of the programs. The directions pro-

posed here will permit the gradual installation and implementation of a comprehensive

4



statewide system Of eduCational technology.. As utilization of this system effects incre,asing
improvements in education, growing acceptance and enthusiasm will in turn increase the speed
with whiChthe system approaches its maximum potential.

A further conclusion is that the time to act is now. Education still lags far behind techno-
logy, aneinaction now wi'1,1 have devastating consequences in the long run.

CITED REFERENCES

National Academy of Engineering, Commission do Education, Advisors Committee on ,Issues in
Educational Technology. Issues and Public Policies in Educational Technology. Lexington,
Massachusetts: Lexington Books, D. C. Heath and Company, 1974. 84 pp,

Turoff, Murray. "Delphi and Its Potential Impact on Inform4tion.Systems." Paper presented
at the Fall Joint Computer Confdrence, Las Vegas, Nevada, 1971. Montvale, New Jersey:
AFIPS Press (American Federation of Information Processing Societies,, Inc.), 1971.
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PRECIS

The recommendations of this study follow the findings and conclusions fairly

straightforwardly. The.general opening section discusses three significant
aspects of future actions: timeliness of succeeding-actions, emphasis on-change,
and participation in planning and implementation by Persons at-all levels; and
makes recommendations in each area.

The next sect/on contains 15 specific recommendations. Included are recommenda-_

tionsjor.:. emphasis on audiovisual methods, using,an expandaCATV netv7611C-e-
tending to nearly all campuses as the principal system of delivery; expanding
the use of CAI/CMI methods, using the same CATV network for harrowband c4inelsi
establishing a vigorous public relations.1 orientation, planning, and participa-
tion effort, thus leading toward successful change endeavors; using leased
(rather than 'owned) arrangements wherever possible; establishing a State Coun-
cil for Educational Technology under the State aoarri of Education; and planning

funding, training, dissemination:and coordination effortS-as appropriate.
Other recommendations support these main points."

The closing section presents a list of documents which shOuTd be- required

reading for those plOsons-involved-U any succeeding activities.

c The sections of this chapter are:

General p,.' XI -1

Specific p. XI-1

Major Reference's p. XI-5

Not actually part of thi't chapter, butt kpart of the whole report, is the Epi-

logue, whiCh 'was prepared after all the rest of the report had been written
and which appears at the end of this chapter on page XI-7.
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Timeliness

X I;

RECOMMENDATIONS

GENERAL

Throughout this study, we encountered many authors and repbrts lamenting the lack of prOgresS

in the usage of educational technology. It is generally recognized that the basic reavint
for non-adoption involve high cost, uncertainty of success, or overall lack of awareness.
-Embedded in the5e several factOrs is a general resistance to change, and occasionally this

is the sole reason for min-adoption.

Educational innovation is a sluggish procesS, remaining, at best, well behind change tech-
niques already proven in the military and in industry. We have taken painsherg to feature
those change methodologies that are feasible given, the current state of the art,,that have

been Satisfactorily proven, that are within financial reach, and that are increasing in

-usage-rather-than-obselesc

Accordingly, we recommend that approval of the recommendations which follow be, given rapidly

and that planning be started; Ao that the least possible time is lost.

Change
.

We have given .heavy emphasi in this 'study to the process of change. It may tre that some of

our specific findings, cono usions, or recommendations 0 not actually mention" change; how-

_bilever, the need to plan forthe change. process is implied throughout, and we strongly recom- .

mend that substantial empo
(

asis be given to the various aspects of such planning in all sub-

sequent actions at all le*els. .,
f 1.

Participation

The essence of our fin
sary or desirable, and
tion of technology sho
this- readily and succe

orientatiorf. :,We there

all levels., both to u'4

crrigs is that no overall, statewide network or system is either neces-
hat much of the development of network systems'and planning and opera=
d be done at the region], district, and local levels. To accomplish

sfully, however, requires considerable expertise ,in toordination and
ore recommend that maximum participation be encouraged and obtained at

et specific Reedt and to effect change agentry. , -.

SPECIFIC
114

Based on all the fo egoini-, the following recommendations are made:

(1) It is rec nded that the overall system of educatiopal technology in Texas be

based on providing cable channels to nearly every school campus. ,Cable delivery

systems an be interconnected, and tan-provide gre'at flexibilitS in receiving

broadca programs, conducting closed circuit prOgramS at regional, district,'or

campus evels, or using recording devices for presenting'instruction under the
same co ditions or to only one or to students. (See Figure XI-A, "Commercial TV

in Tex s," and Figure XI-B, "Texas Population Density by COunties," to follow, ,

which peared previouslAin this study on pages V-20 and VI-32, respectively.)

XL-1
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COMMERCIAL CATV IN TEXAS

0 Headquarters, Education
Service Center.

,Cjxrrnunity with existing
cable TV service
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(2) It As also recommended that other channels in the same networ be multiplexed

and that narrowband channels be rented to provide computer -m raged _instruction

(c-A1/00. These channels can also handle administrative nd management infor-__

mation handling, reporting, and dissemination, both for A management informa-

tion systems and for the-Instructional Resources manag nt system.

(3) Much greater emphasis should be placed on the expan on_and use of CAI/CMI sys-

tems. Presently, such systems constitute a tag-a, ng to MIS planning; by now,

the reverse should be starting to occur,.fer CAI/CMI is .aining so much success

and momentum nationwide that it should no longer,be treated-as a.poor relation.

(4) The enlargement of cable teIevisfon(CATV) networks, the acquisition of-multi-

plexed circuitry, and the use of major equipment (e.g., large tomputdrs) should

all be ,on a leased basis, although small, peripheral items of equipment should

be bought rather than leased. Careful consideration should be given to the use

of'a prime contractor for the planning and implementation phases. "(This is

neither specifically.recommended nor cautioned against; however, due cognizance

has been taken of the success of the prime contractor systems used.by the mili-

tary, by governments of small countries, and by various other institutions for

other complex endeavors.)

(5) To avoid a peak of expense and to level out the costs over an extenddd period

of time, it is recommended that incremental implementation take place, phased

'evenly over several :years. One of, the larger initial__ expenses might be the .

,subsidization of cable companies, who could not afford to extend their systems

to all campuses on a purely_profit basis.' Another big cost might be the ini-

tial procurement of many compute7feWinals termtnal-dVicesi

and a tkird major cost might be the procurement of initial software packages.

Thereafter, rental and replacement costs should level off.

(6) Vigorous action should be.initiated by TEA during the next session of the Texas

Legislature to amend existing legislation to include audiovisual software and

computer courseware in the same category with textbooks in the adoption program.

(7) Within the existing educational structure, but not under TEA, a State Educational-

Technology Council should be set up, responsible to the State Board of Education.

Thit Council should then initiate rand maintain contacts with higher education,

with Commerctal_endeavors, with other state educational organizations, and with

learning resource centers at- district and regional =levels, and should provide ge- -

neral guidance and supervision to the operation of educational technology through-

outthe-state.

(8) The Texas Educational Goals and Objectives should -be re-examined and revised to

reflect an appropriate emphasis on educational technology and the accompanying

-methodology, and the revised statements should be disseminated.

- (9) The State Board of Education should make clear its position on the findings of i

this report, and, if'it concurs, should encourage all other educational agencies

within the state to begin implementation planning.

(10) Some parts of the planning shoUid be centralized through the Texas Education Agen-

- others should be delegated (to.regional, district, and campus levels); in gener-

al, the central planning should be done first so that other plans can he integrated

adi meshed appropriately. Thus, central planning should begin posthaste.

(11) TEA should assist with delegated4Tanning activities by means of guidelines, models,

tpchnicalassistance, and fulid, .

(12) TEA should Conduct a copferedte (or Serises of conferences) for operators of cable

systems, representatives of telephone companies, hardware vendors, software vendors,

" XI-4



and various federal and state officials; such a
The objective would be to announce genera] find"
mentrtion needs, pitfalls, and hazards, and harpme

accomplishment,

cgrrference last' several days.

gs and intehtibns, identify impl'e-
r out some means and methods for' '

(13) TEA should mount a strong public relations and orientation effort regardincjts in-

tentiohs, aimed at overcoming 'lethargy inthe legislature, at regional_ and-local

levels, on the part of parents, teachers, associations, and unions, and most of

all on the part of TEA officials themselves, since any lack of iniliative,at this

- level could cause a standstill.
* --

(14) TEA should take a strong position with:'regard to-technology dissemination, and be-

come :a national leader in this area' Setting this sort of pattern could not only

attract local following and the federal spotlight, but gain federal funds to assi

- as well.

(15) Much in-service training will be needed for teachers, administrators, and supper

personnel, not Only to teach them about_spetific systemi, equipment, methods, an

curricula in their own locales, but tb to bring) them up to date in the whole

field of educational technology.- -' 4

(16) itable input should be made to colleges and universities that teach teachers,

hat certified teachers will know more about educational technologies, and the v

, pus uses made of them in Texas, and will be better prepared to-use them in their

own schools. Silnilarly, these institutions shbuld have -greater impact upon teac

-ability to keep curreht_with_regard ,to technological progress.

MAJOR REFERENCES
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EPILOGUE

Since completion of the Texas Educational Telecommunications Study, a newly published book

has come to our attention. It comprises an in-depth, nationwide study of the same topic,

performed by members of tne staff of the Battelle Communications Research Laboratory for

the U. S. Office of Education.*'.The study focuses on educational broadcasting and extra-

()Oates present trenas into thCfuture. It constitutes a comprehensive review of the state

of.tbe art of telecommunications with regard to education.r
The findings,aaCconctusions of the Battelle study are strikingly similar to those we have

presented here:- pnfortunately (or, possibly, fortunately) we were not aware of this study

while performing ouwii..i.no.r.was Battelle aware of ours. We are pleased to-note, however,

that a more'eminent4nd ,4etter-known organization has made essentially the same findirgs.

And we are also pl.easedlto.se;t0Ive-t our study examines a number of factors,zetliodologies,,
and concepts that are omitted'from the Battelle study. Meyertheless, we commend the latter

to your reading.

r

9

*Tressel, George W., Donald P. Buckelew, J hn T. Suety, and Patricia L. Brown. The Future

of Educationai Telecommunication. A Planning Study. Lexington, Massachusetts: Lexing-

ton Books, D. C. Heath and Company, 975.. 126:pp.
*ad
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PRECIS

Five appendices comprise the following pages, as follows':

Alfa--copies of the letters, questionnaire, and forms sent out in the course
of the Needs Survey, as described in Chapter IV. This appendix consti-
tutes 19 pages.

Bravo--the statistical tabulations of the,responset from the Needs Survey.
These, too, are discussed in Chapter IV. Appendix Bravo consists of 21
pages.

Charlie--a listing of participants in the various Texas library communication
networks. It supports some of the material presented in Chapter V and
comprises fbim pages.

Delta - -a table showing the computer processing facilities (including CAI) of
the 20 Regional Education Service Centers in Texas. It relates to mate-

rial in Chapter V, and is on one page.

Echo--descriptions of all the technologies discussed and assessed in Chapter
IX. This material is presented on four pages.

-

1 ,
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. APPENDIX ALFA

This appendix comprises several pages related to the statewide survey of educational needs,

as described in Chapter IV. Appendix Alfa includes the letters and forms mailed out; Appen-

dix Bravo presents the statistical results%

On the following pages are":
1. Letter of advance notice (1 side) (sent to all addressees three weeks early)

2. Letter of transmittal (2 sides)
3. Biographical data and essay replies (2 sides)
4. Teacher questionnaire (3 sides)
5. Administrator questionnaire (3 sides)
6. Standard answer form (1 side)
7. Follow-up postcard (}side) (sent to nonrespondents after threg weeks)

.
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EDUCATIONAL DEVELOPMENT CORPORATION
2813 RIO GRANDE
AUSTIN, TEXAS 78705

'(5,12)476-6868
476-5419

20 January 1975

This letter is both an alert and a request - -an alert that a questionnaire

will be headed your way soon, and a request that you will give it the

serious attention it deserves.

We have contracted with the Texas Education Agency to conduct a study of
educational technology requirements in Texas, and of the telecommunications
needed to support them. We visualize technology as the methods used to at-

tain goals and objectives, and to enhance the teaching/learning process in
so doing. This study is an adjunct to the development of the comprehensive
Instructional Resources System'for Texas, which should be partially opera-
tional by 1976.

The persons actually involved in education are best equipped tp sey.what is
needed in education; and there must be full comprehension of what problems
exist, and why, hefore any thought can be given to designing solutions.
So- our questionnaire attempts to find out what problems must be solved, not
how to solve them, although we are looking for ideas about solutions for
the problems you have. Some questions should elicit your impressions of
particular solutions, or technologies, and what new problems you feel that
their implementation might bring.

We've tried*to make the questionnaire as painless as possible; almost no
narrative is. requested._ It will probably take about 45 minutes to one hour
of your time. As we are a small outfit, we can collect only a small sample
of opinion--and every response counts a lot. j'iease start thinking about
the subject now; then, when the questionnaire_ arrives soon, you will be
prepared and readyto help us.

_
Sorry we can't offer sweepstakes awards, but we actually have a better
deal--you will know that you've contributed significantly to the improve-
ment of the teaching/learning system for the children of Texas. Thank yOu

for your attention, deliberation, and input, both now and later.

Sincerely,

George M. Higginson
Director,, NEEDS Division

A-3



411
EDUCATIONAL DEVELOPMENT CORPORATION
2813 RIO _GRANDE
AUSTIN, TEXAS 78705

(512) 4764868
476-5419 31 January 1975*

As you know from our earlier letter, we're doing the Texas Educational
Telecommunications Study. Descriptions of our objectives and procedures
are on the back of this letter.

We know that you're bothered with too many pieces of junk maill7.advertise-
ments, questionnaires, and neat offers; however, we implore you to under-
stand the scope and importance of this survey, and to take the,time to
make your input to the decision-making process which will follow. We're
not-big enough to ask every educator in Texas, so every response we get ,

from,our sampling will weigh heavily. Your response will become part of
the total of needs and problems we are trying to identify.

This packet contains the following:
(a) This sheet, which need not be returned;
(b) The questionnaire package, stapled together, which also should

not be returned (pages -3);

(E) The'answer package, ch should be returned. It comprises a
Standard Answer Shee a lOnghand answer sheet (page 4), and
a Biographical Data sh et on the reverse (page 5);

(d) A postage -pail, addre ed envelope.

There are several questions, and we solicit your patience in responding ,

to them. Every question has a purpose; every point is geared to some de-
cision. Put your opinions on the Standard Answer Sheet, and add any-cop-
ments on the separate sheet provided for written informationi Omit per-
sonal data from the Standard Answer sheet.

Upon completion, please mail the answer sheet with the biographical data
and your written comments in the postage-paid envelope enclosed. We'll
be most grateful for your assistance. Please tackle this task as soon_
as you have given it enough thought) but in any case, not later than
15 February 1975,

Thank you, very much.

Sincerely,

k!.c1...(4:

George M. Higginson
Director, NEEDS Division

Encl. 5
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EXPLANATION OF OUR TELECOMMUNICATIONS STUDY

Educational resources, long limited primarily to teach rs; and to textbooks and
other print media, are now viewed, as encompassing a Wi e range:of increasingly
sophisticated technology. Technology, in this contextiand in the words of the .

Presidential Commission on InStrUctional Vchnology, ur...means the media born
of the communications revolution which ian be used for instructional purposes
alongside the teacher,- textbook, and blackboard." The e media are becoming
steadily more desirable for classfoo07:usebut, at the same time, they are be-
coming more difficult to implement,. Sothbecause=of"their-grea-Ver sophistication
acid because of their tremendously broadened;cope. _"Networks of connecting com-
municationsmediamight alleviate some pare of thisdifficulty, but such sys-_
tems cannot begin to be see up without extensive study of existing and projected
educational requirements and_intenSiveplanning to Meet these reqdirements.

Since 1971, the'Texas Education Agency has been involved in the Texas. Study -of
Public School Anstructional'Resotrces, -resulting in the conceptualization of a .

statewide Instructiona). ResOurcet System. In this system, the term "instruction-
al resources" is-taken to encompass all instructional components, including both
printed and audiovisual media, -,as. -well as other forMats of materials, their ac-
companying equipment, systemg for their use in instruction, and personnel and
skills required. The ultimate fu4"ction of the-systemiyill be to make apprOpri-

. a ate materials and equipment' available to all the,pUbric schools in the state.

If a statewide Inttructional Resources System is to 6e implemented successfully,
It will require a number of,supOort activities, and one of these may be a net-
work-of statewide telecommunications: To determine the requirements for such A
network the NEEDS Division of the Educational -Development Corporation is perform-
ing,,a Context 'analysis, or needs assessment, study of-Texas educational teleom-
municAtions under a nine-month contract with,the Texas Education Agency. During
this time, EDCO proposes Jo (1) identify communications needs, statewide; (2)
identify potential users for the various technologies, to satisfy their needg;
(3) see what is alfeady 'available; (4) study the probable successor failure of
methods:Of supplying solutions for the remaining needs;and (5)-make findings and

= retommendations based on the outcomes of the-study,

AND THIS NEEDS SURVEY,

The attached questionnaire represents an attempt to determine needs as perceived A

by teachers, administrators,, and'other educational personnel throughout the state..
As we see it needs are identAied in efforts to -solve problems; problems may
AJ.-St in trying*tb meet objectives. Our premises regarding needs are tied to

TEA:s educational°goals, your school's objectives, and'the resources required r.

to meet them. The.suzyey should also assist us somewhat in disCovering what
technology .is currently available and in use. AS this comprises.a vital part
of the overall study,"we hope that you will take time to give the questionnaire
some critical - thought, and"that you will answer it with an awareness,Inf the im-
portince'of your tole in shaPing future developments in educationaltechnolOgy.

,sand teleconrununicationiq.n Texas- ..
/ ;
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Name (optional)

Address (optiorial)

,BIOGRAPHICAL DATA SHEET 'Page 5 0

1

Title'of your present position

Age: (check one) under 25 26-35 . 36-69 over 50

Sck Highist degree earned Grade taught (if any)

Specialty or subject/ Total years in education
°

Within the coverage of which Regional Education Service Center your school district located?

What is the size of your school district in terms of ADA (average daily attendance)? (check one)

over 50,000 10,000-49,999 5,000-9,999 1,500-4,999 under 1,500

How many different types of educational technology do you use in your position?

Do you think you are keeping up sufficiently with information
about instructional and educational technology? _(check. one) yes no

D9 you mind If things-Change, as long as they change for the better? ycs no
4

'Do you consider yourself innovative? (check one) yes no

In your full scope of.resnonsIbility, how many pupils

How many teachers report to you? (How many do you supervibe?),

Now many xthnic/cultural categories are there in your area of responsibility (includirg Anglo)?

Approximate nercentage of :u oils to these socio-economic categories: (answer each iter).

1.rich % upper-middle class % middle class %lower middle % poor

Characateristics.of'community in which you work: (circle one"item from each line)

rural small town small ci;y suburban urban
.1 \

Industrial agricultural commercial , inner -city col \eae or university

Does your school or district have centralized Library/Learning Resource Centers (LLRCs)? yes no

Are the Library/Learnino Resource Centers staffed with certified professionals? yes no

How frequently do you interact with the Libraric/Learning Resource Center? (check one) ,

several times a day daily weekly rarely never

Which kind of interaction predominates in the Library/Aearning Resource Centere (check one)

requests information volunteered by Center staff issues and4returns

instruction (scheduled or unscheduled) informational discussions

Do you use educational TV broaacasts? yes no If so, how often? times per week.

How many educational chzinnels do you have from which to select?

Do you have color TV sets available when needed? yes no

Do you have black and white TV sets available when needed? ycs no

Where are TV sets available? (check onc) clas'sroons lihrUry 'other

Is your campus Connected to a cable TV system? yes

Is the campus wired: for closed circuit TV? yes

no don't know

no ' don't know

for any other electrical/electronic system? . yes. no don't know

spetiiy type(s):

1\ -7



On th 5 page, please write in any additional responses you made.to the items idor.ificd below.'Pace 4

BE S RE TO FILL OUT THE BIOGRAPHICAL DATA VOW ON THE BACK OF THIS SHELT AND RETURN THE 'STANDAR',

ANSWR FOR4.AND THIS surLT Educational Developmen t Corp., 2813 Rio Grande, Austin, TX 7070.

Par

Pa t B.

P t C.

1 8. Why?:

,Part D.

Part H.

(

Additionally, please answer tae following two questions:

What changes :ould vou recorrend in teacher nrcparatior progrars to 1prove the s;.ills.of 5,(2inning

teachers in the enoloyrent of educational tecnnelogy to improve pupil learning? (Please descrice ln

your own words, using Additional sheets if necessary.)

t.

Please list and comment On Any other effecth,on you which you,perceivo that the Availability and use

of te2ecommunications technologies would have, pro or con (Use your own words and ta).e as ruch space as 0

necesaary, using extra sheeta.)

0

1
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For
the

INSTRUCTIONS Page 1

items 1 through 73, you are asked to mark on your answer sheet one response for each
five eatetiories of responsca listed below:

A i

i Urgent
Need

B
Moderate

Need

C
Adequate
as is

D
Not needed; may
be undesirable

t

item using

E
Definitely not needed;
highly undesirable

For example, if you feel that tl, Changing role of the school, is an area in which there is an urgent
.need for more teacher information and training, dart.cn space "A" beside fl on your answer sheet. For
example: -rABCDE

1 . 0 lir II

If, on the other hand, you feel that training and information in the changing role
undesirable, mark 13" on'your answer sheet beside fl. For example:

ABCDE
0 01 [1

Continue marking4each item through /73 according to the responses listed above.
A NO. 2 PENCIL. 1ERASE COMPLETELY IF YCi; ClIA1GE AN ANSWER.

PART A

of the school may be

PLEASE BE SLRL TO USE

TO what extent Is additional instruction (or lesser amounts of information) needed on the following
topics so that teachers may improve instruction eh the schools?

1. CI-engine role of the school
2. S.ructure of knowledge
3. Sources of content ;'nowledge
4. Information reduction/retrieval
5. Cognitive develormert
6. Learning styles
7. Open schools
8. Team teaching

9. Developing learning modules
10. Planning and organizing for instruction
11. Fducational arplications of recorded media
12. Computers In school
13. Self,-instructional systers
14. Affective teaching
15. AnPlied behavior modification

other (please write in beside Part A on page 4)

PART B

To what extent do you feel that teachers desire asaistance in improving the overall performance of

the following tas',.s?

16. Diagnosing individual pupil learning
difficulties

17. Prescribing individual instruction
18, Defininc educationa1 objectives
19. Presentinc information Interestinely
20. motivating pupils to think for

themselves
21. Pelatihfinstruction to everyday

life situations
22. Communicating with nunils of different

ethnic/racial backgrounds

PART C

To what extent-do teachers need assistance

32. Spoken English
33. Written sentence construction
34. Vocabulary developticnt
35. Accurate spelling ,

36. Expository writing
37, Persuasive writinc
38. Creative writing'
39. Speaking a foreign language
40. Writing a foreign language
41. Reading for meaning
42. Reading in content subjects
43. Stating problems in abstract terms

PART D

In which of the following content areas of
would be modt useful in helping to 'improve

15: Language arts
56. Nathematics
57. Science
58. Social studies
59. Foreign language
60. Fine arts

PARTE

23. Communicating with pupils of different socio/economic
backgrounds

24, Devising testing/measuring instruments
25. Involving students in self-evaluation
26. Alsianing grades
27. Directing student investiaations
28. OUestioning Stratecies
29. Stating objectives in measurable terns
30. communicating with pupils in norstructured situations
31. Selecting/developing materials

Other (specify beside Part 13 on page 4)

in teaching the following skills/processes more effectively?

44. Abstract reasoning
45. Ay,,ithmetic.concepts
46. Analysis of a problem or question
47. FormUlatin-hYpotheses
48. Finding sources of information
49. Finding reIoVant information
50. Ote taking/information recording skills
51, Organizing -information ,

thesizing information
Ancieg creative approaches

54.; ildieg pOrfotmance skills
ther-(spedify besides Part C on page 4)

insttUMkien do yt4.g feel that *le use
the 5t1aUty of pupil Itarnin0Y.

6k,yegationf4-1 cdUcation
62.::Career-cdticatfon
63p-PhySical education.

edueation
Other (identify beside Part q on page 4)

of media and

_ .

AssuMing that adequate equipment and programming4were available, how nccessa
of the following telecommunications 9ehnolOgics as an aid to improving ins

65. Audio cassettes or tapes 70.
66. Broadcast, ycable,or closed circuit TV
67. Video tape or recordings . 71.
68, notion picture films' 72.
69. Long distan0 sending and receiving of

printed and pictorial information f 73.

e-77't A 9

technology

, t

and desirable are each
Ction"in your school?

Dial accost_ aystems allow pupil to call up lessons
or information ho needs on pe, film, TV
TV,syatems that allow pup/ Osponses to be recorded
COmputor systems for indi 01 instruction and testing
of pupils
Audio systems which allow fls to listen, record re-
sponaas, ckvstk renponsek,, 114-teplay item'

V



Page 2 INSTRUCTIONS FOR ITCMS 74-92

Hark on your answer sheet for items 74-92 your opinions. according to thc: followirig categories of re-
sponsep:

A
Strongly
support

B
Probably
support

C"
Unknown

0
- Probably do

not support

E
Vigorously

oppose

PART F
. .

Liven a situation in which adequate tapes, films, proarams and accompanying equipment are available,
chat is the att.tude that you think your school boaid world have toward-usinh the teconologies below
in your school system if they were not provided through state fu'ndingaand had to be paid for.by local ,
taxes and funding?'

74. Audio cassettes or tapes 79.
75. Broadcast, caIle,or closed circuit TV
76.*iideo tape or recordings . 80.
77. Motion picture films 81.
78. Long distance sending and receivinc of

printed and pictorial 1n:0i-station 82.

PART G

Given a situation in which adequate tapes, films, rrograms and accompanying eauinment are available,
what is the attitu0e that you think that most Parents in your Oistrictweuld have touard the use of
the technologies Leloua in your school syst.5:1,...ir-ERFTwere not provided through state funding and had

Ito be finan . locally? .

83. Audio assettes or tapes ___.../--....--- 88. Dial atcoss systems allowing pupil to call.up lessors
84. Broadcast, calle,om closed 'Circuit, TV or information he needs on tape, film, TV '

85. Video tare or recerdinga-, 89. TV systems tnat allow pupal resTonse; to 1.e recorded
B. Motion picture films 90. Computer systens for individual isstructicu and test
87. Long distance sending ano receiving of of puoiLs

printed and nictorial infor-atio- 91. Audio systens which allow pupils to listen, record re-

- sponses, check resronses, and reola/ Iters----
,-92. If state funding acre -rcviged for any of the tecanologies listed above, to a.at extert do you

thinA that par. its --__11! sur-ort the use of that technology (no ratter wnicl. one) in ace irstrac-
tional croorar of. your scam, (give only one answer)

Dial access systems allowing pupil tp call up lessons
or Information he needs on tape, film, TV
TV systems that allow nunil resnonses to be recorded
Computer systems for individual instruction and testing
of pupils
Audio systems which allow pupils to listen, record re-
sponses, check responses, and replay items

INSTPVCTIONR FOR 9.3-107

In questions 93-:07, the c l:active tcrn "educational teelnology" is asrd to rea- t'e cent .t "a1;-
nent progrars, 3-e nroct. rs 'or their use nrovided hy a variety of learninc/cormuricai-- s:stens
such, as videctam televsl n, audio cassettes or tapes, pupil resnonsr systems, ard cornut-r
instructional s-sters.

For Items 93-107, .lease nark your answer sheet accoreing to whether you:

Strongly
agree

Agree
C D

Nave no Disaaree
opinion

Ftrorcly
Jisaeree

93. The use of educational tech ology In scnools frees the teacher iron lecturing arc' d'cloecue-tly
rore tire to be snent iltn pupils.

94. Using ^ducat:on.): tecnnolosy nerr teacher tire _sap. traditional teaching nethods.
95. Csing educational tconnoo7y -reeves teacnlho effectiveness for the tine invested.
96. Using educAtional tecnnoloey ires that teachers investjmore time in scheu.lino a-. LreEaratic-..
97. Using edacation mirestechnology that teachers spend more time following up on (.Ells

have learned,
98. Using educaefonal technology creates disciplinary oroblenc: in a class.
99. using educational technolooy re-Ares more teaching ssills that other aoproacnes.
100. When using educational techrology, the teacher loses control of screduling of -,upi1 activities.
101. When using educational technology, the teacher loses control of what 13 tauant:
102. Using educational technology necessitates too mucn coordination on the part of the teacher to be

worth tne effort.
103. /n order to select appropriate -ethodu to help individual pupils learn best from the varie.ics of

educatioral technology available, teachers need the help of a learning resources sel.ction and
utilization specialist. .

104. The introduction of educAtio-,i1 tcchnolr,cy into a'school also reedires the addition of an euip-
ment naintenance soecialist to

_'.a

school sta(f.
105. The introduction of ed.cational technology info a school also reasires the assistanCe rf a testi-a

and measrenent soecialist.
106. Teachers cannot be eynected toy:Ito, levelon, and produce proarans ah content to be used in

systems ernloying educatiqpal technology.
107. The extensive use of ..a.cational trohnelogv in a school requires t'se availability of design and

orodUction staff to help teachers nrepare'materials.

108. Given the availability of e^uioret, materials, and instructions for pupils to obtain levning
programs two days a weel- for independent study at hone through their !TV sets (or ecually simple
and available acv lament), would you judge ithe development to be:(nark one response)

Undesirable Highly
Unieszrablc,

A B C
Highly , Desirable Undetided

desirable

Why? (Please explain in your own words beside aloa on ;/aVe 4.)

,

1
,,-

.
109. Do you think teachers would prefer these courses as individualized, progymed, do-It-yourself

.0.materials (which they would do on their Own time, but upon wnich tuey wound be tested), or as
a group training Shssion, as is nowusually the case? (mark one response)

.
1 .

A B ., C!!" 0 E

Strong preference Lean tc,witrd-' Ecual Prefer the Definitely
for individual arIggints intepstiop group

individualization training cf'Wloth 4 %'.14 training

A-10



. .. Page 3
.

110. Given that the subject of educational accountability will gain momentuniarld become. more stringent,
while at the sar4 time (but unrelatedly) instructional technologies become improved and more wide-.,
spread, how do you see the relationship of the two? (mark one response)

.

x

. C \ D
Undecided Technology may Uncontrolled

cause loss of techno
classroom maka'S

control everyone vulnerathe

All. What is your assessment of the skills related to the use of educational technology that most
1 beginning teachers possess upon completion of their pre-service programs? (mark one response)
/

A B C . D E
Very Skilled Undecided or Only slightly Very

skilled Unknown skilled unskilled

B
Technology Technology
guarantees could
security . improve teaching

DISTRUCTIONS FOR TEMS 112 -127

Mark each item from 112-127 on your answer sheet according to the following responses:

A
Very

willing

B
Willing

mark only one response for each item.

PART H

C D

Undecided Unwilling

4

E
Very

unwilling

Indicate on your answer s.lePt your willingness to use the tephno/ogies listed below to imnrove your
skills through in-service activities ,'Llr,ing released time frog' instruction during the school day.

117. Automated information searches providing bielio-
graphical citations

118. Automated information searches with facsimile'
transrission of inforration

119. Dial access systems with videoc:isplay
Other (please specify beside Part H on page 4)

112. Broadcast of camle 17'
113. Computer based instruction
114. :4otior. pictu film
115. Videorecordincs
116. Audio tapes or cassettes

Indicate on your answer sheet your willingness to use the tecnnologies listed below to improve your
skills through nserice activities neld after school or accornlisled on your own time outside the
school day. .

120, broadcast or came
121. Computer based instruction

125. Automated informatton searched providing biblio-
graphical citations

anforraticn searches with facsimile
of Information
systems with videodisplay

122. Motion picture film 126. Automated

123. Videorecordings transmission
124. Audio tapes or cassettes 127. Dial access

44,
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zusTRLic-rion, rage 1

For items 1 thiou6h 73, you are asked
,

to mark on yoUr answer, sheet one reeponse for each item ulitig
the five categories cf.responses listed belowl

A
Urgent
Heed

B
Moderate%

Need

C
Adequate
as is

Not needed; may -.'

be undesirable
Definitely.not.needed:
hvghly unde4ra.ble

For example, if ynu fe0-that tl, Changing role of the school, is an area in which there
/

is an Urgent
need for more teacher information and tr&Ining, darcn space "A* beside tl on your answer sheet. For.

example: ABC"DE
...,110[100

If, on the other hand, you feel that training an4Linformation in the changing role of the school may -

undesirable, mark 'El* on your answer sheet besia7tI. For example:

A C D E

Continue marking each item throuch 473 according to/the responses listed above. PLEASE BE SURE TO USE
A No. 2 PENCIL. ERASE COMPLETELY IF YOU OFMAGE AN ANSWER. .

PART A

To what extent is additional instruction (or lesser amounts of information) needed on tho followipg

topics so that teachers may imorave instruction in the sal-viols?

1. Changing role of the school
2. Structure 'of knowledge
3. Souppes of content knowledge
4. Infbtmation reduction/retrieval
5. Coonitive develomment
'6. Learning styles
7. Open schools
8. Team teaching

PART B

4. Developingdearoing modules
lb. Planning and ormanizing for instruction
11. Fducational applications of recorded media
12. Commuters in school
.13. Self-instructional systems
14. Affective teschina
IS:Applied behavior modification

Other (nlease write in beside Part A on page 4)

To what extent do you feel that teachers desire assistance in improving the overall performance of,

the following tas%s?

16. Diagnosing individual pupil learning 23. Communicating with pupils of different socio/economic
difficulties backgrounds

.,
17. Frescribina individual instruction 24. Devising testing/measurina'instruments
18. Defining edueationalobjectives 25. Involving students in self-evaluation
19; Preientino informa4on interestingly 26. Assianing grades
2b. Motivating pupils to trkink for 27. Directing student investiaations

themselves 28, Questioning stratealas
21. Relating instruction to everyday 29. Stating objectives in measurable terms . .,

life situations . tO. Communicating witn pupils in norstructured situations
22. Communicating with ounils of different il. Selecting /developing materials ---, ___

ethnic/racial backgrounds Other (specify beside Part1370n-pW4Z0

PART C

To what extent do teachers need assistance

32. Spoken English
33. Written sentence construction
34. Yocabulary development
35. Accurate spelling
36. Expository writing
37. Persuasive writing
'38. Creative writina_
39. Soeakir.g a foreign language
40. Writing a foreign language
41. Reading for meaning-
*42. Reading in content subjects
.43. Stating problems "in abstralt terms

PART D

In which of the following conten areas of
would be most useful in helping to reprove

55. Language arts
56. 3tatheratics
571 Science
58. Social studies
59. Foreign language
60. Fine arts

in teaching the following skilli/processes more effectively?

44. Abstract reasoning
45. Arithmetic concepts
46. Analysis of a problem or question
47. Formulating hypotheses
48. Finding sources of inforration
49. Finding relevant information

'50. Note taking7information recording skills '

51. Organizing information
' 52. Synthesizing it.formation

53. Enhancing creative approaches
54. Building performance skills

Other (specify beside Part C on page 4)

r

instrucetibn do you feel th-Jthe use of media and *technology
the quality of pupil learning?

61. Vocational education
-62. Career education

.

63. Physical education , ,

64. Special education ,

Other (identify beside Part D on page 41

.PART E
Aleut:sing that adequate equipment and programming were available, how necessary and desirable are each
of the following telecommbnications technotogies as an aid to improving instruction in your school?

65, Audio chssettes or tapes 70.
66. Broadcast, cable, or closed circuit 'IV
67. Video.tape or recordIpga 71.

61. Motion picture films 72.
69. Long distance sending and'receiving of

printed and pictorial Information 13.

A-13

1'

Dial access systems allowing pupil to call,up Lessons
or information he needs on tape, film, TI t:o 4

TV systems that allow pupil responses to bu recorded
Computer Systems for individual instruction and testing
of pupils
Audio systems which allow pupas to listen; record re-
sponscs, check responsbs', and replay Stems



...Page 2 INSTRoCTIONS FOR ITI=MS 74-92
/ -)'

Hark on your answer sheet for items 74-92 your opinions aecording.to the following categories of re-
sponses:

.0
B C D E.

.,Probably Unknown Probably do Vigorously
support not support oppose

A
Strongly
support

'PART F

Open a situation in'which adequate capts, films, procrams and accorpanying equipment are available,
what is the attitude that you think your school t,oazd would have toward using the tecanologies below
in your school systbn if tiey were LatprovideT717710 state funding and had to bd paid for by local,
taxes and funding?

74. Audio cassettes or tames 79.
75. Broadcast, cable,or closed circuit TV
76..Videotane or recordingi 80.

' 177. Motion picture films
78. Long distance sending and receiving of

printed and pictorial information 82.

Dial access systems allowing pupil to call up lessons
or znforration he needs on tape, film, TV_
TV systers that allow nunil responses to be recorded,
Corputer systems for individual instruction and testing
of pupils
Audio systens,which allow pupils to lister., record re-
sponses, check responses, and replay items

PART G

Given a situation in which adequate tapes, files, nrograms and accompanying equipment are available,
what is the'attltu.le that you think that most narents in your district would have toward tnc use of
the technologies Lelow in your school systcn it the not provided through state funding and had
to be financce locally?

83. Audio cassettes or tzoes 88.
84. Broadcast, cal,le,or closed circuit TV
85. Video tare or recordings 89.
86. Fetion Picture filrs 90.
87. Long distancessending ana receiving of

printed and pictorial infornation 91.

'Dial access systems allowing pupil to call up lessons
or irfornation he needs on tape, filr, TV
Tv systers tnat allow pupil responses_ to ne recorded
Computer systens for individual istructiop and testing
of'oupils
Audio systems which allow pupils to listen, rccord re-
sponses, checksesponses, and replay items

92. If state fu-ding dCre nrtvided for ary of the technologies listed atove, to w.la extent do you
think that oarents suc-crt the uze of that technology (no ratter welch one) in r.1,e instrac-
tianal proarar of ycer sciocl? (give only one answer)

INSTPTICTI5 FOR 93-107

In questions 93-107, the collective tern "educational tecInology" is used to roan the cont' -rt, e-uip-
ment, programs, and troced.rrs 'or their use rrov;.ded ty a varzety of learning/corrunicatt: sisters
such as . esta-e, televi.sion, audio cassettes or tapes, Noll resrsonsr systers, and corouter aided
instruction -stens.

For items 93-107, pleat nark your answer sheet according to whether you:

A
Strongly

agree

B.

Agree
C D

Rave no Disagree
opinion

Strongly
disacree

93. The use of educatlonal tech-oloay in schools frees the teacher fron lecturing and conseguently
allows rare tare to be,s7,ent with individual pupils.

94. Using educational technolocr tai. es -ore teacher tIre than traditional teaching methods.
95. Using cdaoational technolcsy inn:oyes effectivene3s for tne tLne invested.
96. Using educational technoloil-re^ezres that teachers invest nere tine in scneduling a-d preparaticn.
97. Using edzcational technology requires _n at teachers spend more tine following up on c.aat

have learnsd.
98. Using educational technology creetes disciplinary ozoblens in a class.
99. Using educational tecnnology recuires rore teacning skills that other approaches.

100'. When using educational technology, tne tcacner loses control of scneduling of 7upil activities.
101. When using educaeional technology, the teacher loses control of what is tauant.
102. Using educational technology necessitates too -such coordination the part of the teacher to be

worth the effort.
103. In order to select appropriate methods to help individual pupils learn best fron the varic,ies of

educatioral tecnrology available, teachers need' the help of a learning resources,selection and
utilization specialist.

104. The introduction of educational technology into a school also reruires the addition of an ebu1p-'
merit maintenance soecialist to te school staff.

-105. The introduction of e.lucational technology,into a school also requires the assistance of a testi'c
and measurement specialist.

106. Teachers cannot be erected to write, develop, and produce.programs and content to be used in
systems ernloying educational technology.

107. The extensive use of ed.icational techne.logv in a school requires the availability of desyn and
production staff -to help teachers pl'enare materials.

108. Given the availability of e,iinnent, materials, and instructions fli pupils to obtain learning
programs two days a woe% for independent study at-home through their 'V sets (or equally simple
and available eguitament), would you 3udge the developnent to be:(nark one response)

A B, C D E
Highly Desirable Undecided Undesirable ' Highly

desirable . .Undesirable
'

Why? (Please explain in your own words beside $108 on page 4.)
,

.. o 4.

'

109. Do you think teachers would prefer theme courtes as Lndividua.lized,'Oogranmed, do-it-yourself
materials (which they would do on their own time, but upon which they would be tested), or as
a group training session, as is now usually the ease? (mark pne response)

.
,

f . _
.

. .

A ,

Q B.
C. ,

.

D E... . ..

44:1,1 Strong preference Lean tow_rd £ctal Prefer the Definitely '

' for -- individual amounts' . interaction group
. individualisation training cf both training .

A-14
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110. Liven that thesubjest of educational acceuntability will gain momentu&and
while at thd\alme time (Lug unrelateHly) instructional technologies become imp

spiced, how do you lee the relationship of_ tne two? (mark one respons) '

A
Technology

``4 guarantees
security

B
Technology

could
improve teaching

C
Undecided

D
Technology may
cause loss of

classroom
control

Page 3

came More stringent,
owed and, more wide--'

E )

Uncontrolled
technology

makes
everyone vulneiable

111. What is your assessment of the skills related'to the use of educatidnal technology that most

beginning teachers possess upon completion of their pre-service programs? (mark one response)

A B
SkilledVery

skilled '

Undeci ed or
unk own

D
Only slightly

skilled

E
Very

unskilled

PART U

If the programming and software for telecommunications were provided for all schools in Texas by the

state, indicate the >ortion of the cost for each item that you would be willing to bear from local

fundA in order to have the programming available to pupils afn your 'school. (mark one response Zr o

each question)

A 'B

None

112. Long distance transmission costs
'113. Antenna systems to rPceive Signals.

' 114. System to.distribute signals throuanout
building

115. Television receivers (sets)
116. Rental/lease of iompeter terminals

0-25%
C D

26 -50%' -51-75% 76-100% 4

117. Recording equipment to record real time trans-
missions for later use on video and, audio players

118: Printed programed instruction
119. Staff to assist mupils, in use
120. maintenance personnel to repair equipment-
121. Additional pre-cramming costsfor software

Other (please specify under Part H on page 4)

IN4TRUCTI4NS FOR ITT 122-129 '

Please express your views about the needs or uses for each of the services described in 122-129, using

these meanings for A through E:

A
Urgent

needr
.,

PART I

122.(A teIecOnmilnications system for querying a data base On cost estimates for various services and

goods.
123. A dissemination program for administrators, alerting *them to new policies and legislation af-

fecting scnoials. 1
124. A current awareness service-to alert administrators td sigyticant Journal articles and items

. in the literature. ,
,

125.. A current awareness service to alert administrators to continuing education opportunities for

themselves and for teachers.
,--

.

126. Summaries and updates'of new currictlar developments.
127. Summaries and updates of new instructional materials.
128. Summaries and updotes of developing technologies.'
129. Research summaries of Learning theories and concepts:

B
Moderate

need

- C.
Adequate

as is

D
Not needed:
may be

undesirable

E.
Definitely itat
needed' higniy
undesirable

C-

A.7,1 5

- A:I:rt.;

A

f

1-



z

4.
01

11
11

11
11

IR
 o

C
I

O
ft

A

4.
:

*e
'

I

,,r
7A

l`
r

IM
O

C
O

,

'

(

L

,
IC

H
61

11
1k

ri
i

B
E

 -
H

E
S

N
III

I
H

 N
91

.
'

r E
R

0.
-F

E
 a

t. 
tl

tr
.;-

,,i
,:

, .
L.

,,,
--

,-
,,-

-f
4.

,m
-1

-
--

-F
ir

''`
t I

lA
m

Y
O

U
R

_t
_t

ps
._

hW
..

''
-

r-
c-

,-
,,k

1
,

;

It

ri
H

1

I
i

1

I
1

...
,

.
-

.,
i

i,
,1

i
,

,,.
...

,,.
.,

r

...
..1

.S
IA

nA
Lr

.A
...

.0
.

-

I
r
e

f

-

r

)

1
.1 t

-

,
1

t
t '

S
E

M
E

S
T

E
R

S

2
r

D
A

M
-

vE

1

1
I

1

,

r

1

P
i i

c

S
T

U
D

E
N

T
 A

B
S

E
N

T
1.

F
 O

LR
A

C
P

I:E
R

R
T

O
N

LY

rT
U

D
E

N
1

N
U

M
B

E
R

1
-7

-
>

t-

'



O

15 Feb 1975

If you've already Completed the quostionnaixle we
-sent you on Jaruary 31, ere apologize for,, intruding
again, and .'e thank you sincerely for your prompt-
ness and participation.

If, on.the otherhand, it's still on your desk,
may I appeal to you to pick it up, sharpen your
pencil, an _head for a quiet spot? We need your
opinions ver,,.badly, and hope you'll take this
onnortanitY to ther heard -in detr-rmining
Som of the educationalneeds'of dur. state. And
we do Ithailk you for taking the time, to give us
your input.

The Educational Development Corp..

'Follow -up Postcard

A , .
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APPENDIX BRAVO

This appendix comprises several pages related:to the. statewide survey of educational needs,

as described in Chapter IV. Appendix Alfa indludes the letters and forms mailed out; Appen-

'dix Bravo.presents the statistical results.

On the folloWing pages are: .

,l. QuesiOnpaire responses Part'A (1- side)

2. Questionnaire responses Part.B (2 sides) ...

3. Questionnaire response's Pare:C (2 sides)

4. Questionnaire responses,Part D (1 side)
5. Questionnaire 'responses'Part E (1-si-de) -..7-,

6: QueStionnaire responses"Part F (1 sides

.

Z. Questionnaire responses Part G (1 side)
8. Questionnaire responses Educational Technology (2 sides)

9. Questionnaire responses-Part H (Teachers) (2 sides)\-.

TO. Questionnaire responses Part H,(Administrators)"(1 side)

. -.11. Questionnaire responses Part I (Administrators)-(1 side)
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APPENDIX CHARLIE

SUMMARY OP COMMUNICATION NETWORK PARTICIPATION BY TEXAS LIBRARIES*

(As referenced in Chapter V, "Existing Telecommunications Networks in'Texas," page V-21)

INSTIT*UTIONS NETWORKS

4

. **
,....e .

.

6 ,
.

STATE LIBRARY

c>
(-)

Ll
411
4.,-,

,,,,...,,_-
t-,

......

= U1
... :4

u.,.....
(..,,,.......-
CC

Ld
1.-r

uJ
cr,

ce

.-1-

L:
:.,...

J
0( ,..)i- -

Pr:
....!

Itl
--.-

,...
...1
cr)

P::
.--,

r:t

PUBLIC LIBRARIES .*

.

-

4 * 3
Abilene Public Library
Amarili-oPublic Library 4 * 3

Wain Public Library 3 4 *

corpus Christi' Puic Library
3

3 4 * -

4 *Dallas PubliTTibrery
ET-Paso Puolic Library 4 *13

Fort Worth Public Library
INIMMIKINnIlli

34

, il
II

4 *4=
14 * 3

4 *

-Houston Public Library
Lubbock City:County Public Library,
San Antonio Public Library

, .. . .

PUBLIC SENIOR COLLEGES & UNIVERSITIES

4Angelo State University
East Texas State University 4 1

Lamar State College of Technology 4 4

4MI NIMMUlle
111215111

'Midwestern University
North Tpxas State University 4 * 1 UM

* 3an Aterican College 4

Prairie View A & M College 4 3

Sam Houston State University 4 4 -* 3 *

Southwest Texas State University - 4 3 * *

Stephen F. Austin State University 4 4 * 3 * 4

Sul Ross State University 4 *

Tarleton State University . 3

-Texas A & I UnlvArOty 4 * 4

411
Teas A& M University 4 3*

IIITexas Southern University 3 *

Texas Tech University 4 1111011 II * CM
Texas Woman's University . , , 4 * V 4 4

* Participating member of active network *:
I

1. Member of developing network 3. In geographic area of NB 692
Information Rdtwork Region ,

2.41ember of.cooperative but not network °

participant 4.01terchange to network now available

*Taken from Texas Library Association,- Reference Round Table, Directory Information

Networks in Texas (Arlington, Texas: Interuniversity Council of North Texas Area, 1971),

pp. ,54-58. ii
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PUBLIC SENIOR COLLUES-& UNIVERSITIES CONT'D.
ri.-

o..)-7r,-Jw,:.-
L.,

tnt.);:tji-lui
G

zer.x..,-0---_±

cc
:-..-crf7.-.a

- =
.)5

The University of Texas - Arlin ton

1

a
pi

114
14

4

minumummui
1

1$lREM

NELlag=

1311
3

EMI

II

111*

* 4
El

12

The University of Tens - Austin
The University_of,Texas - Dallas`
The University or [eras - 51 Paso

The- UT Dental Branch - 'Houston
The UT Medical Branch : Galveston
The UT Medical School - Sa.-, Intonio

, 111111in 4

4*Imiinnium11111111116M1

Iiiiii

-

The UT Medical School - Dallas'

Universit of Houston

West Texas State University

PRIVATE SENIOR COLLEGES & UNIVERSITIES

.
MIS
SS
MN
Ma111111112111111EMI

MI*
111111

:

4

Abilene ChristianCollege
Austin College
Baylor College or Medicine - Houston

Baylor University
Baylor UNiversity Collece of lentistry.- Dallas

Bishop College
11114 * 31 *1 I 4

mllas,Baptist College f

2 3 * 1 i

Dominican Col loge . SSSSDSSSSSSS
=MTh=

1111111

NI

'''

East Texas 5aptist College 1

Hardin-Sir-ons University I

Howard Payne College
Houston Baptist College 114 SEM 4

Huston-Tillotson College
3 *

Incarnate ::ord Cc11o'e
.

I N

RIIIIMIll
3

Jarvis Christian Collece IIIIIIEIR
II 111111Le Tourneau College

Mary Hardin-Baylor College SSSSSSI .

McMurry Colleie 111

1111
II

TIMM/
II
NM

MIMUM

Min

MUNN
3

3

3

3

*

'

.47

EN
SS

MI
RI

*

NorthWood Institute
,

egOblate Colle of the Southwest .

Our Lady of the-Lake College
Paul Quinn College -

St.tEdward's University
St. Mary'sUniversity 13111§

114

11111M111111111
El*

MIME

*

t11111111111110111111111

WM
3 1111111111g14

II 1211111
IIIM

3

NMI

II

*

Mir
In

South Texas College of Law'
Sputhern Metnadist University.

SouthWettern University
Southwestern Union College

Texas Christian Universit
Teps'Ccillege
Texa§ Lutheran College

-Texas Wesle an Colle e

'MI
111111111111

4

ERNS
*

141111-
Jripity University
Universityof Corpus Christi
University of Dallas I

* Participating member of active network

1: Member of developing network

2. Member of cooperative but not-network

participant

C-2'

3. In geographic area of NB-692
Information Network Region

4. Interchange to network now available
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PRIVATE ..) NIOR COLLEGES & UNIVERSITIES CONT'D. o
`-'

t...)v.....1.--(...i-4..D_.__.,_:

< <
I. ,../ - t...J

--aiL.,4_:h..v.ft-.

4.1"--?--t--1r-P

I-
0 :14. C.'.2

I1

1F
IL) ,

,L,..,,_..,=

University oi.St. -Arms
.

4 * 31 1 41

WaylandllaptiSt College-

UU

.

111

EI
13

4 ._ EMI
1 1 1*

Wiley_College
William Marsh Rice University

.
.

PUBLIC JUNIOR COLLEGES

MIMES

,

IIIIII11NM
ME

,

I
11111113111

.

Alvin Junion,Colleqe j
._

111111111

I

Q

IMCollege

i

i

Q

13

Amarillo College
Angelina College
Bee CountyTo-liege lIl1II

MB

MI

11111111

11

Blinn College
Brazospprt Junior College
Central Texas College
Cisco Junior College
Clarendon College
College of the Mainland

111111111111111111111111=1
3

' A

Cooke County Junior College
.

,Dallas'County Junior College District
Del Mar College
,FrarikPhillips College 11

13Galveston College
Grayson County College 1.1.1

3

IRMNHenderson CountyJunior College
Hill Junior College. !EMIR 1

Howarg County Junior College
Kilsorli.- Colleee NNE 1

Laredo Junior College iluirdionniume6mi

IliaQMn
iiIliQQQ

11111iEENUMINVIEESE
MIMI

II

Lee College ,

McLennan Community College
Navarro Junior College ..

ffessa CoPlesc
Panola College
Paris Junior Colleae
Ranger Junior College

* 111H11111,1111

Illfilll
3

IRE

KIM

San Antonio College
St. Philip's Golltge 11111111101

M111_§11F11111

INN
RN 111111Eli
EU/

.111111111111

San Jacinto College.

QQQQj]QQQUQU
South Plains College
Southwest Texas Junior College
Tarrant iCounty Junior College District
Temple Junior College
Texarkana College
Texas Soutimost College

01123
IMI11111

4 QQ 2.
MOM

MN-
1M

glCI11
REINER
Mill

11111
T ler Junior College -

VictoriaColltge
Weatherford College
Wharton Count Junior Collee QQ 4 QQQ 3 Iioiiii

* Participating member'of

1.4ember of developing network

2. Member of,cooperative but not network
participant

C-3

I

active network

3. In geographic area of H8 692
,

Information 'Network Region

4: Interchange to network now available
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,--,

-
,--; =4.flitii

1--ir....L__
v, -z
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Allen Academy .V .
3 1

-Christian College arrthe Southwest 3

Concordia Colley - 1

Fort-Porth-g4fistian tolelne
1,3 ,Gulf Coastiible611ege .

Jacksom4-11p College 3

Lon Morris Colleaq '

_lubbOck Christian College
Schreiner Institute . t 1 3 .

_Southern Bible College .
I

South Texas- Junior C011eDe 3 1

_Southwesteu Assenblies of God_Lollo . 3
.

Southwestern Cnristian College
, *

ELEMENTARY AND 'SECONDARY SCHOOLS 3

INDUSTRIALTIBRARLES .
. 4 3 4 3

.9
.

.

OTHER PARTICIPATING LIBRARIES IN TEXAS

Brook General Hospital. Ft. Sam Houston
.

Houston Academy of Medicine Library .
.

3

.3
*M. D. Anderson Hospital, Houston

SOOthitenti-ii -,R-eofbial Medical Libraries, Dall. =all
LI

3
*

LI 3

Southwest Fou7;datin-for Research San Antonia
Southwest Research San Antonio
Texas Medical,Association Library, Austin *13
USAF Medical Center. Lackland AFB 3

FAMFSS Uibrary, Ft. Sam Houston _ .J* 13 1 '

;-,

PARTIGIPATING LIBRARIES
,

OUTSIDE OF TEXAS .

McNeese,State Collece, Lake Charles, La. -*1

* V11 iLouis St. University Medical Center New Orleans .

Louisiana State University School of Modicice, 'i 0 . . 41
University of ArkansasJ'edical Center, Little_auk-

111111
illigial 4

11E11111University gf Oklaberl Medical CentelALilta
University of New Mexico Medical Center.'Albuounre 4

*PartiCipating member of active network

3. In geographic area of HB 692
Information Network Region

4. Interchange to network now available

1.9Memberpf developing network

2. Member of cooperative but not network
participant
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APPENDIX DELTA

1974-1975 EDUCATION SERVICE CENTER COMPUTER-PRQCESSING FACILITIES*

(As referenced in Chapter V, "Existing Telecommunications Networ0 in Texas,"_page

.

Computer
,Processing'

Center

Central
'Processing,

Hardware

_

kegional
Education Service

Center

Method of Delivering '

Services to Education
Service Center

Gulf Texas
Multi-Regional.

Processing Center
(Located at Region
4 Education' Service

Center)

Ccintrol Data

Corporation
6600 Computer;
IBM 370/145
Computer

.

4 (Houston)
5 (Beaumont)
6 (Huntsville)

,

Central Processor
Terminal '

Terminal

forth Texas
,Multi-Regional
Processing Center
(Located at Region
10 Education
Service Center) '

IBM 370/145
Computer;
Hewlett-Packard
2000F Computer
for Interactive
Ins titruconal
Applications

9 (Withita-Falfs)
10 (Richardson)
12 (Waco)"

.

-

.

.Terminal

Central Processor
Transport

South Texas
:

Wilti-Regional
Processing Center
(Located at Region

-20 Education
Service ,Center)

IBM 370/145
Computer; '

Hewlett-Packard'
2000F Computer,
for Interactive
Instructional
Applications

1 (Edinburg)
2 (CorPUs Christi)
3 (Victoria)
13 (Austin)

(Abilene)
10,,(an Angelo)

I,
____

18 (Midland)
20 (San Aritonio)

Terminal

Terminal
TerOinal

Terminal
,

'Terminal

Tr4nsport (Processing
submitted through
Region 14 terminal)
Terminal
Central Processor

Region
Processing Center
(Located at Kilgore
.;...ilor College) '

-
.

IBM 360/40
Computer

7 (Kilgure),,
8 (Mount Pleasant)

Central Procestor
Transport

,

Region 11
Processing "inter
(Located at Fort
Worth ISO)

,

Univac 70 -

Computer
-

,

11 (Fort Worth)

_

Central Proces'Sor

,

Region t6
Processing Center
(Located at West

Texas State
University)

,

Digital Equip-
ment Corporation
DEC KI-10
ComputerCompu

._. _ 1

15 (Amarillo) Central Processor
. ,

Region 17
Processing Center
(Located at Region

17 Education
Service Cehter)

IBM 360/40
Computer

.

,17 (Lubbock) . Central Processor

Region 19
Processing Center
(Located at Region .

19 Education
Service Center)

IBM 370/135
Computer

..

19 (El Paso)
,

\
.

Central Processor,

*Taken from Texas Educat on Agency, Network-System Plan for Computer Services (Austin,

Texas: TEA, March 1975), pp. 2-3.,
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APPEUDIX ECHO

These few pages give descriptions of the technologies, devices and materials that are

considered as alternatives this report: This appendix is not intended as a glossary,

nor does it provide complete coverage of all available or conceivable technologies.

Audio card, slide, page--A thin card-stocks 12" or less in-width, with a stripe of 1/4"

audio tape across the bottom. Sounds recorded on the tapelare 10 seconds or less in

duration; two track (recorded audio andrespense) and four track cards are available.

Audio Wet -A magnetic tape on.which audio signals can be recorded and stored, and from

which sounds can be reproduced.

Book--A nonperiodical printed publication comprising,at least 49 pages, exclusive of the

covers, -and made available to the-public. .

CAI /CM (CAI)--Aspects of interactive instruction which utilizes a computer for presen-

tation. The term includes-the activities, supplies, and equipment and facilities

involved. The items are general enOuoh to apply to any CAI system, but they do

assume, as z.1 entry point, that alCAI system and language have been chosen.:

Chart - -A systematic arrangement of facts in graphic or pictorial form, presenting for

convenient reference comparisons of quantiSy, distributions, trends, summaries,etc.

Computer magnetic tape--A strip of material which may be punched, coated or impregnated

with magnetic or optically sensitive substanceiT, used for data input-storage or

output.

_Digital cassette--A cassette containing stored, digitally formatted, cnmputerized

information.

Facsimile--The electronic copying, transmission, and reproduction of written, printed or

graphic materials yia telephone circuits. Thesprocess is accomplished by spinning

dr= and optical scanning (black and white only)..

rtsinthstrip--A length of-film that presents A sequence of related still pictures'for pro -

tection. Most-filmstrips are on 35mm film, but some are lerm or smaller. A film-

strip is single-frame if the horizontal axis of the pictures is perpendicular to

the sprocket ,boles; it is-double-frame if the horizontal-axis of the pictures is

' parallel to the sprocket holes. It may or May not have provision for sound -

accompaniment. (If it does not have sound, then it usually is accompanied by

captions printed on the frame and/or a printed script provided to supplement the

images.)

Hollerith card (computer card)--A card punched with a pattern-of hcics to represent data.

Holographic image--A 3-diffiensional image produced spatially using the physical phenomenon

of holography {light interference). Although ne screen is required, the image must

be viewed at the correct angle.

Holographic record .( hologram)--An image having the illusion of three dimensions, complete

with parallax, created by a photographic technique that utilf-zet a laser.

Interacttve TV--Two-way televisiokcommunications. Such an arrangemegt may be simplex

(alternating:transmission over one wideband channel)'or duplex (simultaneous

transmissions over two wideband channels).

E-1
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Journal (periodical) - -A publication which constitutes
;
one issue in a Continuous

.4 under the same title,:published more than twice a year over an indefinite period,
with individual issues in the series numbered consecutively or each issue dated.

Mark-sense card--A Hollerith type card or large sheet,'marked with pencil, and'read out
by optical, scanning.; It is usually used for testing or .diag tics; resp ses are
multiple choice, yes-no, or variable, but never open-ended.

.

Microform -- Material whidh has been photographically reduced in size for purposes of
stoloye and protection (e.g., microcard, microfilm, liiicrofiche) and must be read
with the help of enlarging instruments.

Overhead transparency--A transparent sheet up to 10" x 10"
rin

size which contains pro-
. jection images for overhead transparency projection.

.

.Pamphlet, etc.A oonperiodical printed publicatibn comprising at 5 but not more
than 43 pages, exclusive of the covers.

Phonodisc (audiodisc, record, phonorecord)--A disc with special grooves which cause a
stylus to vibrate and produce sound.

Picturephone--A Bell Teleotone oatented'orocess of two-way transmission of voice and live
- television-type iraces over wideband cnannels provided oy the telephone tompany.

Picture set.,(picture)--A -representation made by painting, drawing, or photography.

Polarized overhead transparencytd transparent sheet up to 10" x 10" in size which con-
tains projection images for overhead transparency projection. Since there is both
vertical and horizontal polarization, a sense of motion is created. Special trans-
parencies and projector are required:

Printed pageTwo-dimensional information displays, including books, diagrams, pictures
(with captions), etc.

Punched paper tapeA coded, perforated paper tape Containing discrete information, used
to activate a teleprinter or store device.

Radio- -The transmission of radio signals on designated frequencies, including AM (ampli-
tude modulation), FM (freqUenty modulation), and shortwave bands.

Sileht motion oictureA length of film, without a magnetic or optical sound track,
bearing a seoJence of images wRicn create the illusion of movement wnen projected at
standard speed. _ For school use, standard filg sizes are 16nm, amm,,or Super B.

Silent TV--A television broadcast or playback without sound.

Simulator - -A training device that oerforms like the actual equipment or system it repre-
sents. Frequently a mock-up, is used as a simulator.

SlidesAitransoarent "Photographic image for projection. The actual image area ray vary
.from microform to 3-1/4" x 4". The 3-1/4" x 4" size usually is called a "lantern
slide"; most other sizes are mounted in a 2" x 2" cardboard or plastic frame or mount.

Slow scan TV--The transmission, temporary storage, and display of visual images over
voice channels with an image change opcurring periodically, e.g., about every 30
iecondS. Accompanying.audio*transmission is continuous.

ey
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Sound filmstrip,A filmstrip accompanied by a recordednarration in audio disc or audio

tape forth. The recording contains a Signal which indicates when the filmstrip should
'be advanced; the signal is sometimes "silent" and may automatically advance the
filmstrip in the projector.

-Sound motion picture--A length of film, with a magnetic or optical sound track, bearing a
sequence of images which create the illusion of movement when pro,j,ected at standard

speed. FQrrschool use, standard film sizes are 16ani, 8mm, or Super 8.

Sound -on- slide - -A 2" x 2" Slide with ,a brief audiotape recording, on the frame. It is

designedfor projection with accompanying sound and requires a special sound-on-

slide projector.

Sound page (magnetic) - -A specially prepared printed page with sound equipment.
"j.

Sound-slide`setA. transparent photographic image for projectionctual image area may
vary from microfilm to 3-1/4" x 4";*the 3-1/4" x 4" size usually is calTWa "lantern
slide,` while most other sizes are mounted in a 2" x 2" cardbgr o-NlastiP frame sor,,

mount.
t .

Still videorecord -- Stored videoimages, either pictures or printed, materials, dis kysed on

a large TV-type screen.
. ,

Talking book--A spoken text recorded either on audiotape or on an\audiodisc (generially

) at 16-2/3 rpm, but also sometires at 33-1/3 rpm), available o the general Ablic

but intended particularly for Use by the visually handicapped

Telephone - -A transmission systeri using regular telephone wires and handling voice

frequencies of 200-3000 Hz.

Teleprinter-7A typewritr-like terminal used for sending and receiving typed or printed

information, at speeds up to 400 words /minute.

Television (broadcast, open circuit),-The transmission of television signals on desig-
nated frequencies which can be picked up7by the normal (VHF and UHF) television

receiver.

Televisionr--(CATV, cable television)--A-specialform of closed circuit television which
distributes television programs either received from broadcast sources or originated

at the CATY station via coaxial cable to the'home, office, institution or other

location of the television receiver. In most cases, CATV is a service, usually. /

comms/rcial, concerned witn tne delivery of a high quality television signal rather

than with the programmirg-which the system carries. The operator of the system is

required to provide at least one-free channel for educational gurposes.

Television (CCTV, closed circuit television)--Atelevision system which distributes tele-

vision signals. only to those receivers, which are directly connected to the origina-

tion point by coaxial cable or by special microwave link.

Telewriting- -The transmission of handwritten materials over a telephone line and their

display at the destination, This is usually accomplished as the same speed at which

t instructor writes or. draws. Voice may accompany the written material. There

are several methods for obsrving,transmittirg, and displaying tne written material.

toys, games, realia, etc.--A toy is any play item which has value in developing physical

or mental capacities and manipulative and motor skills, in addition to its pleasure

-and recreation value. Realia are tangible objects, real items (as opposed to repre-

sentations orimodels). Ganes are collections of items designed to be,used according
to=prescribed rules for either mental or physical competition.
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Video cassette--Magnetic tape, either 1/2", 3/4" or 1", used to record pictures and sdund
for television use and enclosed in a magazine or hard plastic case containing a reel
or two of tape. Reel -to -reel cartridges allow the tape movement to be controlled in
both directions. Endless-loop or continuous-l000 cartridges can continue to play
indefinitely,.but do not permit rewinding at will.

Video file--A method of storing printed materials on standard videotape. One tape can
contain 108,000 images or pages. By blifcering, single pages can be displayed for
reading on oversize TV screeus for as long as desired.

Video/floppy disc-- A-disc of magnetic tape that records synchronized, images avid sound.
Playing time varies from 5 to 20 minutes or more; the disc is played back on a video-
player for display on a regular television set.

Videorecorded telewritingThis method. involves the same.materials as regular telewriting,
but they are recorded as a videoprocess on tape or cassette, and presented when
desired. Although the method loses the interactive capability, it lends itself to
large screen projection.

4

--Video tape (pre-recorded)--A magnetic tape on which audio and visual images have been
recorded for television use, varying from 1/4 to four inches in width and from 1/2
to 1-1/2 mil. in thickness. Conventioral school_use empl-eys tapes 1/2", 3/4" or
1" in width. The tape may be in cartridge or cassette format.


